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TWO KINDS OF RENAL HYPERTENSION ® 


By THomas FINbLey, M.D. 
PROFESSOR OF MEDICINE (CARDIOVASCULAR RESEARCH ) 


From the Department of Medicine and the 


Georgia Heart Association Laboratory for Cardio- 


vascular Research, Medical College of Georgia, Augusta, Georgia ) 


\MlaNy remember the rosy glow that 
hovered over every sphygmomanome ter 
following the public: ition in 1934 of 
Goldblatt’s classic method for produc- 
ing sustained diastolic hypertension in 
animals and the subsequent re-dis- 
covery of renin in Cleveland and 
Buenos Aires. The expected thera- 
peutic triumph has not vet appeared, 
however, and it is fair to say that the 
patient with uncomplicated hyperten- 
sive vascular disease is probably no 
better off today than he was then. 

It is not for want of effort, though, 
that the origin of this disorder seems 
s obscure as ever. Ingenious and even 
profitable attempts have been made to 
implicate the psyche, the hypothalamus, 
the autonomic nervous system and cer- 
tain endocrine glands in_ its genesis, 
but somehow all roads return to the 
kidney. Oddly enough, there is still no 
agreement as to whether constriction 
ot the renal artery, for example, results 
in yper- or hypo-function of the kid- 
ne\ insofar as the ensuing hypertension 
is concerned. An explanation by anal- 
og\ suggests itself, however. One is re- 
minded of the fact that hyperglycemia 


of pancreatic origin may be due either 
to lack of insulin or to excess of gluca- 
gon, so even the pancreatectomy of 
von Mering and Minkowski was not 
the simple experiment. it seemed to 
be when insulin first came to light. It 
begins to look as though high blood 
pressure may result from two kinds of 
renal dy sfunction. 

HYPER-RENAL HYPERTENSION. The idea 
that hypertension is due to an excess 
of circulating vasoconstrictor material 
emanating from the kidney is simple 
and attractive. This is so, ‘chiefly be- 
cause abrupt disturbances in ‘renal 
blood flow produce such an excess 
and because nephrectomy occasionally 
reduces blood pressure. When one is 
faced with two alternatives, however, 
it is probably wise to choose not the 
one for which there is the greater num- 
ber of arguments but that one against 
which there are the fewer objections. 
Certainly the case for hyper-renalism 
became less persuasive when several 
investigators independently produced 
hypertension by bilateral nephrectomy. 

The complicate ‘d system of enzymes 
and substrates known here in the in- 


ead before the American Clinical and Climatological Association, Hot Springs, Va., No- 


ember 2, 1955 
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terest of simplicity as renal pressor sub 
(RPS 
The literature on the subject 


stance must have some function, 
howevel 
is enormous and controversial but from 
the that it is 
easier to find an excess of circulating 
RPS in shock, hemorrhage, heart fail 


ure and other conditions characterized 


it one gets impression 


by low blood pressure than it is in the 
hypertensive state. In addition to rais 
ing blood pressure, RPS increases the 
filtration 
arteriovenous 


renal fraction and maintains 


difference 
blood 


word 


renal 
through a 
How 
but the 
sion that the renal tubule participates 


oxvgen 


wide range of renal 


Teleology is a dangerous 


evidence justifies the conclu 


in a homeostatic response to circulatory 
failure by liberating a substance which 
arterial 
filtration in the 
diminishing renal blood flow, and ad 
justs the appetite of the kidney for 
oxygen to the available supply 


bolsters pressure, maintains 


clomerular face of 


The reason why a potentially useful 


reaction like this occasionally persists 
and becomes a menace in its own right 
related to 


removal of 


extra-renal 
the of 
fending kidney has such an unpredic 
table effect blood 


proved diagnostic criteria particularl, 


is presumably 
mechanisms, since 


upon pressure. [m 


the introduction of renal arteriography, 
the 
tage of good results from nephrectomy 


have somewhat increased percen 
and all of us feel indebted to Howard 
for his contributions to this field®. Even 
so, less than half of the hypertensive 
patients who'had a kidney removed tor 
unilateral disease at the Mayo Clinic! 
and the Ochsner Clinic? were helped 
manometrically, results quite in line 
with those reported two years ago by 
Schaffer’. The surgical statistics cannot. 
of course, deal with all the other indi- 
viduals with hypertension and unilat- 
eral renal disease who are not operated 


another, and 
diluted 


upon 
if these 


one reason or 


are in turn with all 
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patients with bilateral renal disease 
and blood the fre 
quency of hyper-renal hypertension be 
And vet | 
patients | 


normal pressure, 


small indeed. 
that the 
have seen cured of malignant hyper 


comes very 


must admit only 
tension have been treated by nephrec 
tomy. 

HYPERTENSION. It 
that, 
hypertension is associated with demon 
at all, the kidnevs 


a circumstance 


HYPO-RENAI 


significant to me when clinical 
strable renal disease 
are small and not large, 
consistent with the appearance of hy 
bilaterally 


mized animals kept alive by peritonea 


pertension in nephrecto 


dialvsis' o1 parabiosis® present. it 
is impossible to decide whether thi 


kidney 


excrete, destrov or inhibit the produc 


comes about because normal 


tion of pressor substances from extra 
renal sources or whether they secret 
depressor material. All | intend to cd 
is to describe a few nebulous clue 
which suggest that the renal tubul 


normally inhibits the anterion pituitan 
adrenocortical machine 

\n impressive piece of evidence hats 
just been reported before the American 
Heart Association in New Orleans | 
Skelton!” who found that malignant hn 
pertension develops in young rats sul 
jected to uni-nephrectomy, uni-adren 
lectomy and radical enucleation of tl] 
So tan this is 


the first time that steroid hypertensi 1 


other adrenal as | know 


has been produced by intrinsic mec 
anisms only and is certainly a 


CONnVIT 
ing demonstration that the adret 
cortex may be implicated in spont 


neous disease. With Skelton we are « 
amining adrenal vein blood from thes 
animals to see whether the regenerati 
cortex secretes steroids in abnor 


kind o1 


this phenomenon which interests 


quantity. The other part ot 
particularly is the fact that uni-neph 

tomy and a high sodium intake or 
features. 


absolutely necessary 


Findley: 


iain the protective influence of nor 
mal renal epithelium is demonstrated, 
ind this leads to another clue which 
nay or may not be meaningful. 
Several years ago we reported that 
number of procedures which dis 
turbed the blood supply to the kidney 
iso induced eosinophilia of the ante 
rior pituitary Dogs rendered hyper- 
tensive by renal artery clamps showed 
increase in eosinop a normal 
value of 40° to a level of about 70%. 
ind similar increases teri complete 
clusion of both the renal artery and 
vein tor short periods of time. \t first 
ve were inclined to attribute this to 
the stimulating effect of RPS, but the 
pituitaries of bilaterally nephrectomized 
Lypertensive dogs kindly sent to us 


by Grollman showed the same changes. 
We interred, therefore, that renal 
tubules normally inhibit the acidophilic 
lements of the anterior pituitary. Lam 
orry that we have no biologic evidence 
to show that these cells are secreting 
nereased amounts of renotrophin but 
ndocrinologists seem to accept the 
feed-back” principle when applied, for 
ample, to the increased output of 
trophic pituitary hormones induced by 
istration or by thyroidectomy. When 
e kidney is badly damaged or en 
rely removed its mate enlarges and 
“compensatory” hyperplasia is 
obably to growth hormone. or 
something not vet separated from 
Essential hypertension could be 
ised by an enzymatic defect in the 
ial tubule which renders it insensitive 
these trophic influences. The whole 
cess might represent a homeostatic 
ponse designed to repair a threat- 


d kidney; the reaction persists 
ply because the kidney cannot re- 
nd. Ultimately vascular lesions of 
nonal origin appear and the organ- 
destroys itself. Once more the hope 
ubstitution therapy appears. 

inally, there is evidence of altered 
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te 


sodium metabolism in’ the common 
idiopathic variety of hypertenisve vas- 
cular disease. In Cushing's syndrome 
the renal tubules reject a surprisingly 
large fraction of the salt offered to 
them in glomerular filtrate. Birchall 
et al? found that this phenomenon oc- 
curred in essential hypertension also, 
but to a lesser extent, and that normo- 
tensive subjects behaved this way after 
small doses of cortisone. Furthermore, 
in hypertension the kidney responds 
abnormally to the Hickey-Hare_ test, 
a procedure which measures the ability 
of hypertonic saline infusions to  in- 
hibit water diuresis. In Cushing's syn- 
drome the diuresis proceeds undisturb- 
ed much as it does in diabetes inspidus, 
and in essential hypertension the anti- 
diuretic effect. is only moderate. Thus, 
the capacity of the renal tubule of the 
hypertensive subject, with or w ithout 
Cushing's svndrome, to resorb normal 
amounts of salt and water is limited 
and resembles that of a normal subject 
receiving cortisone doses too small 
to produce hypertension — or edema. 
Farnsworth*® had previously reported 
that the tubular resorption of chloride 
is impaired in hypertension. All of this 
seems paradoxical and obscure, espe- 
cially in the light of the demonstration 
by Perera and Blood that hypertensive 
patients tolerate salt restriction better 
than normals do*. There is some evi- 
dence that the hypertensive individual 
is abnormally sensitive to parenteral 
DOCA and it is well-known of course 
that this substance produces sodium 
diuresis in Cushing's syndrome. 
Summary. Hypertension due to ex- 
cessive secretion of a renal pressor sub- 
stance probably exists but must be rare. 
Hypo-reni ilism is a more satisf: ictory 
explanation for human and_ experi- 
mental forms of hypertensive vascular 
deficit of renal tubular mass 
or function probably elicits a response 
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from the anterior pituitary-adrenocorti- salt and water loads in the same man- 
cal axis because a) bilateral nephrec- ner as in Cushing's syndrome. 

tomy induces eosinophilia of the ante- Human hypertension could be due 
prior pituitary, b) enucleation of the to a metabolic defect in renal tubular 
adrenals produces hypertension only in epithelium which renders it insensitive 
a uninephrectomized animal and c) the — to trophic influences of anterior pitui- 
kidney in human hypertension handles _ tary or adrenocortical origin. 


Ll. 
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SUMMARIO IN INTERLINGUA 
Duo Species de Hypertension Renal 


Hypertension causate per excessive secretion. de un renal substantia pressoral 


existe probabilemente sed debe esser rar. 


Hypo-renalismo es un plus satistacente explication de formas human e experi 


mental de hypertensive morbo vascular. Un deficit de massa o de functionamento 
reno-tubular evoca probabilemente un responsa ab le axe anteropituitari 
adrenocortical proque (a) nephrectomia bilatere induce eosinophilia del glandula 
pituitari anterior, (b) enucleation del adrenales produce hypertension solmente 


in 


cargas de sal e aqua in le mesme maniera que in sync 


in 


origine anteropituitari o adrenocortical. 


animales uninephrectomisate, e (c) le renes in hypertension human tracta 
yndrome de Cushing. 
Hypertension human es possibilemente le resultato de un defecto metaboli 


le epithelio tubular renal que rende lo insensibile a influentias trophic de 
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CLINICAL VALUE AND SIGNIFICANCE OF UNIPOLAR RIGHT 


al ARM LEAD IN HYPERTENSION 
By Desiperto Gross, M.D. 


lr has long been known that arterial 
hypertension is reflected in the electro- 
The 


were first described in standard leads 


cu cardiogram respective changes 


und later in thoracic ones. On the con- 


os trary, the corresponding alterations in 
unipolar extremity leads have been 

nvestigated only quite recently. It has 

been established that all changes which 

ccur in the electrogram are caused 

essentially by left ventricular hyper- 
trophy and strain. Increase in voltage 

251 f the R wave, flattening or inversion, 
w both, of T wave combined with a 

iepressed segment, widening of 

the QRS interval in lead | accompanied 

by similar but oppositely directed 

hanges in lead IIL are the common 

iin atures of this frequently observed 
vittern. Evans, Mathews and White? 

Der! ive made a detailed study of the most 
ento nportant changes occurring in arterial 
tari ypertension both standard and 
dula thoracic leads; they have found signifi- 
ente int correlations between the electro- 
racta rdiographic alterations and both clin- 
il and laboratory aspects (eveground, 

boli entgen-ray, renal biopsy ). However, 
c de eir studies did not comprise unipolar 


ib leads. Changes in hypertension 


ve indeed often been found in uni- 
lar limb leads; but this aspect has 
t vet systematically investi- 
ted. Goldberger’, in the 3rd edition 
his classical textbook on unipolar 
| electrocardiography, refers only 
identally to this point. 


been 


secause of the frequently observed 
rations in the unipolar right arm 
| in cases of hypertension, I have 
systematic 


lertaken a search for 


SANTIAGO, 


CHILE 


correlations between clinical conditions 
and the electrocardiographic aspects. 
As a result, definite correlations were 
found between clinical conditions and 
right arm lead, and also RV lead and 
thoracic leads V, and Vg. 

The unipolar right arm lead presents 
some peculiarities and differs from 
other unipolar limb leads. Whereas the 
left arm and left leg leads face the 
epicardial surface of the heart, the right 
arm heart cavities. It 
thus registers chiefly changes in the 
electrical potential of the endocardial 
surface. Thanks to this circumstance the 
right arm lead can furnish valuable 
information concerning electrical events 
that occur within the heart; with some 
exaggeration the unipolar right arm 


lead faces the 


lead can be considered as a sort of in- 
tracardiac electrocardiographic cathe- 
terization. 

The right arm lead resembles the 
direct intracavitary lead registered at 
high auricular level (Hecht’, Battro 
and Bidoggia', Sodi-Pallares, Vizcaino, 
Soberon and Cabrera'*, Gilbert-Quer- 
alto, Torner-Soler, and 
Morato-Portell®.) The right shoulder 
is, according to its spatial orientation, 
a fixed electrode facing the internal sur- 
face of the anterolateral cardiac wall 
of the left ventricle. However, it regis- 


Paravasini 


ters also all electrical events in inter- 
cepted structures such as the right 
ventricle and the interventricular sep- 
tum. Consequently, the VR lead ex- 
plores an extensive zone of the endo- 
cardial surface of different parts of the 
heart which influence in a different 


125 ) 
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manner the electrocardiographic aspect 
with this lead. 

Our experiments suggested that in 
formation from a unipolar right arm 
lead can be much increased when the 
outer surface of the corresponding zone 
of the cardiac wall is also explored by 
unipolar thoracic leads opposite to the 
right arm lead. In effect, the combined 
examination of VR and V, has furnish 
the 


functional condition of the mvocardial 


ed many useful data concerning 
zone between the two exploring elec 
trodes. However, the unipolar right arm 
lead registers an extensive zone and is 
the 


lead explores a smaller area and thus 


theretore, less definitive: thoracic 


gives a more concise information. By 
using both these electrocardiographic 
leads we obtain more precise data re 
garding the functional condition of the 
myocardium beneath the epicardial sur 
tace. Data concerning the endocardial 
surface obtained by means of lead VR 
are less precise. As will be demon 
strated, both leads are interrelated: but 
they are 


together 


of greater value when used 


The present paper describes the re 
sults obtained with the svstematic use 
of VR and Vg leads in healthy subjects 
and in patients with hypertension o1 
with bundle branch block. 


Method. The 
a Sanborn instomatic 
cardiograph with the patient in 
three 


and 


Materials and 


registere d with 


tracings were 
el ctro 
recumbent 


position. The standard, 


unipolar ex 
three 
inscribed. it 


tremity Goldberger unipolar 


thoracic leads were 
C, and ¢ In the group of patients with hy 
pertension the position of the electrical axis, 


Was 


positions > 


angle alpha determined by means of 
the chart devised by Carter and associates 
and by the formula of White and Bock!4. The 
author's strain index® was calculated also in 
heart 
a rather rough practical 
( lassified 


every Case The size was estimated 


fuoroscopically by 
procedure; it 
slightly 
siderably 


was as normal, or 
moderately (++) or con 


) enlarged 
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lead 


Phe ventricular 


complexes In VR 


classified follows 


Were VrOUps aus 
Kig. | 
Pattern No. | T negative ST isoelectric 
No.2 T negative, ST elevated 
No. 3 l isoelectric, ST isoelectric 
No. | positive isoelectric 
No.5 | positive ST elevated 


healthy 
liac patients with hypertension divided into 


Separate subjects, cai 


groups ot 


5 groups according to the 5 VR patterns ob 


served, and cardiac patients with left and 
rivht bundle branch block were studied 
Each group contains 30 observations. A com 
parison Was between the calculated 
werages of the 5 groups 


Table 


years 


Results. HEALTHY INDIVIDUALS 
13.2 
with a range from 13 to 71 vears. The 
average 118/77 
mm. Hg, and the heart size was normal 
The VR lead always 
showed a negative T wave and an iso 
electric ST The 
complex presented a QS pattern in 21 


ba. The average ave Was 


blood pressure Was 


Case 


segment ventricular 


cases (70% a QR pattern in 5 cases 
17%) and an RS pattern in 4 cases 
13%). It was not possible to obtain 


a definite correlation between the ven 
tricular pattern in the VR lead and the 
electrocardiographic — position becaust 
the 


equal frequency in opposite electroca! 


same pattern was present with 
diographic positions. Thus, the QS pat 
tern was present in 7 cases in vertica 
position but also in 7 instances in cases 
of horizontal position. Ty and T, wer 


positive in LOO® of the observations 


CARDIAC PATIENTS WITH HYPERTED 
sion. Pattern No. 1 (Table 2). TI 
average age was 51.3 vears, rangi 
from 37 to 67 vears. Average blood 
pressure was 173/102 mm. Hg. T! 


position of the electrical axis express: 

1-5. 6¢ 

from -+75° to 66°. Th 
White and Bock gave in 
+-11.25, with a range froin 
+-26.0. The strain index mews 
+-9.4,. with a range from —6.0 to 


in angular degrees averaged 
ranging 
formula of 
average of 

3.0 
ured 


ws 


Gross: 


UNIPOL 
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| 
NO.1 NO.2 NOL NO.5 
| 
he five VR patterns and the corresponding V, leads in cases of hypertension 
PABLE 1 HEALTHY SUBJECTS 
Blood Heart 
ly Pressure R 
mm dla Pattern / 
2 118 77 0 No.1 (1005, + (100° 
PABLE 2. HYPERTENSIVE CARDIAC PATIENTS 
White 
and Heart 
ly Pressure Bock Strain Size 
) Hly Formula Indea + T, 
173 102 5.66 +11.25 + 9.4 0.27 100! + 100°, 
61.0 172 96 +166 +18 6 0.75 96. 7° + 100°, 
iso. 3. 8° 
0 76115 23.9 QO 87 100°, 80°, 
Iso 20°, 
49 180 108 1.35 20. 27 1.18 85! 90°, 
15°, + 10°, 
54.0 190 116 2.4 21.838 +32. 2 1. 60 + 80°, 90°; 
20°; iso. 7% 
+ 
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+27.0. Ty and Ty were positive in all 
cases The average heart size was 
G.27 

Pattern No. 2. The average age was 
61.0 years, with a range from 38 to 
77 vears. The blood pressure averaged 
172/96 mm. Hg. Angle alpha presented 
an average of +10.0°, with a range 
from +56° to —37°. The formula of 
White and Bock gave an average of 

16.6, with a range from +2.0 to 

32.0. The strain index measured 

18.6, with a range from +1.0 to 

$8.0. The T wave in lead V,, was pos 
itive in lOOY of the cases; T, was 
positive in 29 cases (96.7%) and _ iso 
electric in one case (3.3%). The average 
heart size was 0.75-+-. 

Pattern No. 3. The average age was 
38.0 vears, ranging from 47 to 68 vears. 
Average blood 
176/115 mm. Hg. Angle alpha pre 
sented an average of 10.8°, with a 
range trom +30° to 10°. The White 
and Bock formula gave an average of 
+20.17, with a range from +6.5 to 


pressure measured 


30.0. The strain index averaged 
+23.9. with a range from +6.0 to 
+40.0. T, was negative in 24 cases 
80%) and isoelectric in 6 cases (20% 
T, was positive in all cases. The aver 
age heart size was 0.874 

Pattern No. 4. The average age was 
4.9 years, ranging from 48 to 61 years. 
Blood pressure was 180/108 mm. Hg. 
Angle alpha presented an average of 

1.35°, with a range from +35° to 

38°. The White and Bock formula 
fave an average of +20.27, with a 
range trom —4.5 to +38.0. The strain 
index was +30.8, with a range from 
+-7.5 to +52.0. Ty was negative in 27 
cases (90%) and positive in 3 cases 
(10%). Ty, was positive in 25 cases 
(85%) and negative in 5 cases (159% 
The average heart size was 1.15-+-. 

Pattern No. 5. The average age was 
24.0 years, ranging from 40 to 68 years. 
\verage blood pressure was 190/116 


mm. Hg. Angle alpha showed an ay 
crage of 24°, with a range from 
157.0° to 35.0°. The White and 


Bock formula gave average ol 


121.83, with a range from 1.0 to 

37.5. The strain index was +32.21 
with a range from +-5.0 to +-68.5. T, 
was negative in 27 cases (90%), iso 


electric in 2 cases (6.7%) and positive 


in one case (3.3% Ts, was positive in 
24 cases (SO%) and negative in 6 cases 
(20%). The fluoroscopic heart size av 
eraged 1.6-+ 

BUNDLE BRANCH BLOCK (Table 3 
Left. The average age was 65.2 vears 
ranging from 40 to 76 vears. Blood 
pressure averaged 138/82 mm. Hg. VR 
lead presented in all cases pattern No 
5. This uniform VR pattern was com 
bined also with a unique form of V, 
pattern: Ty, was negative in LOOT of 
the cases. V, presented a different be 
havior: it was negative only in 6 cases 
(20%) and positive in 24 cases (80% 
The average heart size was 0.734 

Right. The average age was 63.5 
vears, ranging from 36 to $2 vears. The 
VR lead presented pattern No 
cases (50%), pattern No. 

3.3%) and pattern No. in 
(6.7%). With pattern No. 1, 


positive in LOOY, whereas T, was posi 


in 24 


rs. 

in 4+ cases 
>) 
Cases 
¥ 


Was 
tive in 22 out of 24 cases (91.6%) ane 


With pat 


tern No. 2, Ty was isoelectric and pos 


negative in 2 cases (8.4% 


itive im an equal proportion, ther 
being 2 cases in each group. With pat 
tern No. 5, both T, and T, were neg 
tive in every instance (100%). Th 
Huoroscopic heart size averaged 0.664 
Discussion. The unipolar right an 
lead registers the cavity potential | 
the heart which is always negative 
cases of normal activation. This expel 
mentally observed fact is unquestione 
There is no place here for suggestion 
as made recently by various autho 
for example, Fumagalli®, who propose 
replacing the VR lead in clinical pra 


. 


} 
\ 
t} 
li 


post 
pat 


pos 


her 


pat 

Th 
66- 


tice by an inverted VR, for a more 


rational arrangement of — electrodes 
epresenting the frontal plane. Direct 
bservations have shown that during 
the inscription of QRS a_ negative 
cavity potential arises, due to the 
spread of excitation toward the epi- 
dial surtace of the ventricular wall. 
\s a result, the normal VR lead pre- 
ents a ventricular complex with its 
nain deflection directed downward and 
negative T wave. 

It is evident that the configuration 
4 the VR lead is mainly determined 
by the functional state of the opposite 
mvocardial wall, that is, the antero 
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endocardial surface. In pattern No. 3 
the epicardial surface already shows 
changes revealed by leads and Vj. 
Lead V,. because of its anatomical 
position, and because it represents prin- 
cipally the apical region of the left 
ventricle, is evidently a more sensitive 
index of the functional state of the my- 
ocardium subjacent to the epicardial 
surface and is more closely related to 
than to V,. Despite definitively 
pathological complexes, T, remained 
normal, that is, positive, in LOO? of 
the cases, whereas Ty, was negative in 
S0% and positive in 20% only. A similar 
situation was observed in the group 


PABLE 8S. CARDIAC PATIENTS WITH BUNDLE BRANCH BLOCK 
Blood Heart 
VR lye Pressure Size 
Patter Vr mm T; 
Lef No. 5 2 82 0.73 20°, 
Rigl 63.8 140,88 0 66 
No. 1 
sO +91 100°, 
8 4°, 
No. 2 
iso. OO iso, 
50! 50%, 


teral region of the left ventricle. As 
VR lead is an essentially indirect, 
ntracavital lead, it faces the endocar- 
| surface of the heart, but the epi- 
dial surface of the same area also 
rts its modifying influence. This can 

be clearly demonstrated by observa- 
tions made in our patients with hyper- 
tension. Thus, in cases of VR pattern 
No. 1, both cardiac surfaces were nor- 
with T, and T, positive in every 


In the presence of pattern No. 2, : 


the VR lead presented an elevated ST 
seginent, but the epicardial leads V,, 
mc remained quite normal with 
wave positive in both positions. 
t pattern apparently represents an 
nit'al stage of change confined to the 


with pattern No. 4 wherein the less 
sensitive V, lead presented a_ positive 
lL wave in 85%, in contrast to lead V,, 
wherein Ty, was negative in 90% of the 
cases. Finally, in the group with pat- 
tern No. 5, V, remained normal in 80% 
of the cases, in contrast to V, which 
presented abnormal features in 97%, the 
wave being negative in 90% and _iso- 
electric in 7%. 

From observations made in the group 
of patients with hypertension it can be 
concluded that between VR and V, 
leads, that is, between the leads rep- 
resenting endocardial and _ epicardial 
potentials respectively of corresponding 
areas of the cardiac wall, the follow- 
ing correlation holds: in cases having 
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i negative T wave, with or without an 
elevated ST segment, in the VR lead 
V« presents a positive T wave. In cases 
with an isoelectric T wave in lead VR, 
ly is overwhelmingly (80%) negative. 
Finally, when the T wave in VR is 
positive, with or without an elevated 
ST segment, 
negative (90% 


Ty is practically always 
ga though it may be iso 
electric | 

It appears evident from these studies 
conditions, the 


lead VR, and 


elevation of the ST seg 


that, in hypertensive 
hrst changes develop 
consist in an 
ment without simultaneous modifica 
tions in the thoracic leads. This finding 
would suggest that hypertension first 
causes changes in the subendocardial 
and only later in the subepicardial 

gion of the 
Such an opinion is in accordance with 


ventricular myocardium 


experimental facts registered by John 
son and DiPalma'’ who found that 
during systole, the  intramvocardial 
pressure rises much more in the deeper 
layers of the myocardium of the left 
ventricle than in the superficial zone. 
Increased intramyocardial pressure may 
impair the blood supply of the suben 
docardial myocardium and_ thereby 
account for the observed electrocardio 
graphic changes. 

\ comparison between leads V, and 
V, reveals that alterations due to hy 
pertension appear earlier, more often 
and more intensely in lead V, than in 
lead V4. This fact may be explained by 
the more pronounced hypertrophy and 
strain in the part of the left ventricle 
having the thickest wall, that is, the 
apical region. Both in normal cases and 
in the initial stages of hypertension, 
there is no difference in the electrical 
behavior of the myocardium of the 
cardiac apex and that of the neighbor 
ing region. The cardiac apex is located 
normally in thoracic position C4; in 
fact, in both conditions the T wave is 


as positive in lead V, as in 4 In cases 


al Sciences * February, 1956 

of advanced hypertension with conse 
quent hypertrophy and dilatation, in 
addition to positional changes, the 
cardiac apex is usually displaced to the 
left, and, thus, the 


occurring in the 


electrical events 
apical region can be 
recorded better in position C6 than 
in C4, 

Correlations between the five VR 
patterns previously described — and 
other electrocardiographic and clinical 
data have been carefully examined 
The tollowing conclusions emerge: 

AGE. No correlations between aver 
uge age and the VR pattern could be 
established. 

BLOOD PRESSURE. The average systolic 
blood pressure showed a slight ten 
dency toward correlation with the mag 
nitude of alterations in the VR lead 
The average systolic blood pressure 
was practically identical in the group: 
with pattern Nos. 1, 2 and 3 
172 and 178 mm. Hg respectively. h 
the group with VR pattern No. 4 it was 
ISO mm. Hg. The highest average sys 


, being 173 


tolic blood pressure of 190 mm. Hg, wa 
found in the group with pattern No. 5 
The behavior of the average diastoli: 
blood pressure was irregular and 
conclusions could be drawn 

POSITION OF THE ELECTRICAL AXIS 
ANGLE ALPHA. No. strict correlation 
could be established between the VK 
pattern and the position of the QRS 
electrical axis. In cases of pattern Nos 
| and 2 this angle presented values of 

5.66° and +10.0 


progressive involvement of the my 


re spective ‘lv. With 


ay per as expressed by patterns Nos 
3, 4 and 5, the direction of the averave 
pth and deviated to the left but not 
in a quantitative order. Thus, the dir 

tion of the angle alpha in the 
group with pattern No. 3 exhibited the 
most pronounced shift to the Icft, 
namely, 10.8°. In the groups wth 
pattern Nos. 4 and 5 the angle alpha 
showed 


average 


lesser deviation to the lft 


2 t 

ri¢ 

la 
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- its corresponding average position be- | markable parallelism with the condition 
n ing 1.35° and 24° respectively. of the left ventricular myocardium as 
he Chis lack of strict correlation between expressed by the unipolar right arm 
he the electrocardiographic pattern and — lead eae rn and the fluoroscopic heart 
nts the position of the electrical axis indi- size. In effect, the strain index in the 
he cates that the condition of the myocar aoc with VR pattern No. 1 was 
an lium, as expressed by the VR pattern +94; in the group with pattern No. 

only one of the many factors deter- 2 it was +158.6, and in the successive 
VR mining the position of the electrical groups of pottorns, Nos. 3, 4 and 5 re- 
ind spectively amounte d to +239, 
ical FORMULA OF WHITE AND BOCK. Ac 30.8, and 4 32 2. It follows that in 
~~ ording to White and Bock, an abnor- hypertension the severity of myocar- 


nal degree of left axis deviation is dial damage arising from ‘this condition 


— present when their formula (RI + $3 can be recognized and estimated as 
R3 + is greater than +30.0. much by the pattern as by the 
In the present study the numerical re- author's strain index. Both criteria pre- 
-_ quirements of an abnormal left axis — sent an adequate parallelism with clin- 
ten deviation were not fulfilled as far as ical data and with each other. 
nag average values were concerned. On the HEART size. The results of roentgeno- 
ead ther hand, a clear-cut) numerical logical measurements of the heart size, 
aay parallelism could be established be- even when standard values are used for 
oup tween the White and Bock formula and — comparison, are not mathematically ac- 
173 the VR pattern. In the group of pa- curate. White! states that, “measure- 
1; tients with pattern No. 1, the White ments of the heart should be inter- 
anit nd Bock formula averaged +9.4 with preted very freely; they are probably 
eve maximum of +27.0. In the successive better than no measurements at. all, 
,wa troups of pattern Nos. 2, 3, 4 and 5 when they are so interpreted. But when 
lo. 5 the average index increased to +16.0, — an attempt is made to fit each case 
stoli 20.17, +20.27 and +21.83 respec- within narrow so-called standard limits, 
don tively with a maximum range in each — it is better to discard all measurements 
group greater than +-30.0. and to rely simply on general impres- 
AXIS (HE AUTHORS STRAIN INDEX. In a re- sions and experience.” The approximate 
lation cent paper the author introduced a — estimation here employed satisfied the 
e VI formula ([R1 S1] 2T1) + ([S3 needs of the present investigation. The 
QRS R3] 213) that expresses quanti- size as estimated by fluoroscopy was 
No tatively the degree of ventricular myo- found to be proportional both to the 
1es of cardial involvement associated with VR patterns and to the corresponding 
With strain. This formula combines altera- strain index. The latter presented its 
my tions of the QRS complex and of the smallest value in cases of normal or 
¢ Nos wave in leads and IIL ina single ex- slightly enlarged hearts, and ___ its 
pression: “the strain index.” In normal highest. value cases where the 
ut not cases it amounts ~ 12.5; in cases of left heart shadow was maximally enlarged 
dir ventricular strain it is always positive (+++). One may conclude that in 
in the with a mean value of +47.2 and a cases of hypertension the unipolar 
ed the ran te of 432.5 to +79.5. In cases of right arm lead pattern, strain index 
e left, rigiit ventricular strain it is negative and roentgenologic heart size are 
s with wit) a mean value of —27.6 and with equivalent expressions of myocardial 
alpha roage of —20.0 to —40.0. As seen damage. 


he left la 2, the strain index offers a_re- Comparison of the values of VR and 


1.32 Thre 


V, leads in cases of bundle branch 


block revealed interesting facts. In 
cases of left bundle branch block the 
VR lead showed, without any 


excep 
tion, pattern No. 5, and lead V, a nega 
tive J LOOG. In 
with observations with V, lead in cases 


Wave 1n agreement 


of hypertension, Ty was negative in 
only 20% and positive in $0%, indicating 
that the Vy lead is superior to Vy. Pat 
tern No. 5 in the VR lead and a posi 
tive Ty, always present in cases of left 
block, that the 


determining factor of the electrocardio 
graphic 


bundle branch reveal 
pattern in both leads is the 
functional condition of the myocardium 
and not necessarily its anatomical con 
dition. left bundle branch 
block, the cavity potential of the left 


ventricle was found to be positive by 


In Cases ot 


all investigators, a situation opposite 
to the normal. The abnormal spread of 


excitation due to the interruption of the 


conduction in the left branch of the 
bundle of His provokes an inverted 
activation of the myocardium of the 


left ventricle Electrocardiographic con 
of this abnormal state of 
activation in VR and V, are 
identical to those found in hyperten 


sequences 


leads 


sion in the group with pattern No. 5.. 


This identity suggests the possibility 
that, in advanced stages of hyperten 
sion, the electrocardiographic changes 
observed are due to initial degrees of 
left block. This inter 
pretation 1s supported by the explana 
tion given by Coelho et al. 
vestigated the left ventricular cavity 
potential in cases of left bundle branch 
block by means of retrograde catheter 
ization; they found it to be positive, 
and associated with a positive T wave. 
The authors conclude that the presence 
of an incomplete left bundle branch 
block is responsible for the abnormal 
state of activation. 

right bundle branch 
block, as would be expected, the situ- 


bundle branch 


who in 


In Cases of 
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In 24 cases (SO% 
pattern No. 1 was encountered, and in 
pattern No. 2 in the 
right arm lead. T was positive in 100 
with VR pattern No. | with VR pit 
No. 2, 50% were positive and 50! 
isoelectric. In 


ation was reversed 


t cases (13.3%) 


tern 
Cases (6.7% ah oun 


usual situation was observed. namely 


the association of a negative T, with 
VR pattern No. 5. ¢ onsequently it can 
be stated that activation of the left 


ventricular wall in cases of right bundl 
branch block occurs in the same man 
normal with normal 
VR pattern No. | and positive Ty. Ex 


ceptions to the rule in these and othe 


ner as m Cases 


cases can be explained by simultan 
eously existing alteration of the neigh 
boring structures which influence th 


Pruitt, Burchell 


Essex'' have observed that the electro 


general pattern and 
cardiographic consequences of suben 


docardial injuries depend upon the 
spatial orientation of the traumatized 
tissue with respect to the exploring 
electrode. an epicardial lead the 
cepression of the 
duced by a subendocardial injury of th 


free wall of the left) ventrich 


segment pro 
disap 
peared almost completely when the 
same type of injury extended into thi 
septum 

Summary. |. The unipolar right arn 


lead lead V, 


tematically used to study the 


and thoracic were SVs 
endocat 
dial and epicardial surface potential 
of the the let 


ventricle in normal cases, in hyperte 


anterolateral wall of 
sive cases and in cases of bundle bran 
block. 2. Definite correlations could b 
established between the electrocardi 
graphic aspects of VR and Vx lead 
the 7 


leads is opposite In 


The direction of wave in the 


cases ot norm 
activation of the left ventricular wall, 
the initial stages of hypertension, ai 
in cases of right bundle branch blo 
ina 


negative and Ty, is 


positir 


whereas in advanced stages of hyper- 
tension and in cases of left bundle 
branch block T,, is positive and T, 
is negative. 3. In cases of hypertension 
5 different patterns were established 
according to the appearance of lead 
VR. Each pattern was correlated with 
the pertinent clinical data, roentgeno- 
logic heart size, position of the electri- 
cal axis and with the corresponding 
strain index. The VR pattern presented 
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a direct correlation with the severity 
of myocardial damage caused by hyper- 
tension. Patterns Nos. 1 and 2 indi- 
cated initial, and patterns Nos. 4 and 
5 advanced stages of myocardial in- 
volvement. 4. The unipolar right arm 
lead alone, and especially in combina- 
tion with thoracic lead Vx, provides 
useful information regarding the con- 
dition of the left ventricular myocar- 
dium in cases of hypertension. 
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RENAL RESPONSE TO PENTOLINIUM: 


LABORATORY OBSERVATIONS*® 


By Joun H. Moyer, M.D. 


ASSOCIATE PROFESSOR OF 


PHARMACOLOGY 


AND MEDICINE 
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A. HANDLEY, 
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WITH THE TECHNICAL ASSISTANCE Ol 
ANN Haut 
AND 
\IARGARET MAZEIKA 
the Department of Pharmacology, Baylor University College of Medicine 
Houston Texas 
THe development of drugs which ipacity tor glucose Sodium and 
block the transmission ot impulses ove} potassium concentrations in. the plasma and 


the autonomic nervous system has led 


to effective measures for reducing the 
blood pressure in patients with severe 
hypertension. In the development. of 
these drugs, it is necessary to evaluate 
the effect on such vital vascular beds 
as the brain, the heart, and the kidnevs 
The latter is particularly important 
when studying drugs which are to be 
used for the treatment of hypertension 
Prior to the clinical evaluation of these 
agents, it is advisable to study the re- 
sponses to these drugs in laboratory 
The following report is a 
laboratory study of the renal effect of 
pentolinium. In addition to the effects 


blood 


dynamics, observations were also made 


animals 


on pressure and renal hemo 


on water and electrolyte excretion. 


Methods. 


in weight 


dogs 


Eighteen femal 
from ll to 21 kg 
These animals were anesthetized with pe nto 
barbital per keg 
Creatinine measure 
filtration 


| 


were mused 


using 30 body weight 


mg 


was used to glomerulai 


para-aminohippurat was used 


flow 


rate 
Maximum 
in 8 


to estimate renal plasma 


tubular function was measured dogs 


by determining the maximum reabsorptiv 


*Supported in part by a grant from the Hou: 
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the excretion rates of these electrolytes wer 
measured using a Beckman flame photometer 
for analysis. Except for minor modifications 
the analytical methods have been described 
previously!. Mean blood pressure was deter 
nined by intra-arterial manometry After 
three successive 10-minute control periods 


mg. per kg. of body weight of pentoliniun 


administered intravenously Successive 


olle ( ted for 


Were 


LO-minute pe riods were how 


iter administration of the drug. Intermittent 
mbservations on renal hemodynamics 
water and electrolyte excretion are recorded 
in Tables | and Three days after the 
initial observations on renal function in If 
dogs in which TmG was not determined 
observations on glomerular filtration — rate 


electrolyte 
latte 


anesthetize 


water and 


] 


mace 


ind 


blood 


were 


renal flow 


excretion During the 
observations, the dogs were 


similar to the methods employed during th 


initial observations Three SUCCESSIVE 10 
rrinnuite periods were ollected for the follow 
up study. These observations served to rul 


out residual renal effects due to pentoliniu 


Results. The renal hemodynamic et 
fects of blood pressure reduction wit! 
pentolinium in 10 dogs on which maxi 
deter 


are recorded in Tabl 


mum tubular function was not 
mined (Group 
1A. There was a significant reductio 
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in mean blood pressure within 20 min 
utes after the administration of pento 
linium (p<.001), the average for the 
group decreasing from 130 mm. Hg to 
98 mm. Hg. The mean blood pressure 
remained depressed in most of the 
dogs for at least 2 hours following the 
administration of pentolinium. How 
ever, in some of the animals it had re 
turned to control levels by this time 
When observations were ‘repeated 3 
blood 


pressure had returned to the control 


days later, the average mean 
levels 
with the reduction § in 


mean blood pressure, there was a slight 


Assoc iated 


reduction in glomerular filtration rate 
from 52 ml. per minute to 45 ml per 
minute (p<.001), immediately aftet 
the administration of the drug and to 
38 ml. per minute 2 hours later. This 
represented a 27% reduction in glomer 
ular filtration rate. There was a paral 
lel reduction in renal blood flow due 
to a combination of 
plasma flow and a 


reduced renal 
decrease in the 
hematocrit. There was a significant re 
duction in renal vascular resistance but 
this was not great enough to prevent 


renal blood flow. AI- 


though the reductions in renal func 


a decrease in 


tions were not great, they were con 
sistent enough to be statistically sig- 
nificant | p<0.05 )°. After 3 
glomerular filtration rate and 
blood flow had 


days. 
renal 
returned to control 
levels 

The effect of blood pressure reduc 
tion with pentolinium on water and 
electrolyte excretion is summarized in 
Table 1B. Despite the reduction in 
glomerular filtration rate, there was 
not a consistent effect on urine volume 
or on the excretion rates of sodium and 
potassium. 

Eight dogs were studied in which 
maximum tubular function (TmG ) was 
determined (Group 2) in addition to 


\ p value less than 0.05 is considered to be statistically significant 
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the observations made on the dogs in 


Group 1. These dogs were studied 
separately since it was thought that 
high levels of blood glucose might alter 
the blood pressure and renal respons: 


blockade. This did not 


prove to be the case. The observations 


to ganglionic 


on blood pressure and renal hemod 
namic responses in this group of dogs 
were quite similar to those made on 
the dogs in Group 1. In addition, as the 
filtration rate 
maximum tubulan 


glomerular decreas« 
function decreased 
slightly but consistently enough to be 


The GFR/TmG 


ratio was not altered significantly 


significant (p<0.05 

Discussion. Any alteration in renal 
blood How occurring after the admin 
istration of pentolinium would depe nd 
on two factors, namely, renal vasculai 


blood 


As the blood pressure was reduced 


resistance and mean pressure 
there was a definite reduction in renal 
vascular resistance: howevér, 
duction was apparently not great 
enough to prevent some decrease in 
renal blood How. These results are quite 
similar to observations made after the 
administration of hexamethonium*. It 
appears that ganglionic blockade of the 
renal nerves was not enough to produc 
adequate renal vasodilatation to com 
pensate for the reduction in blood pres 
renal blood flow 
filtration rate ce 


creased. In contrast 


sure and as a result 
and = glomerular 
when adrenergic 
blockade was produced? by the admin 


istration of phenoxy benzamine Di 


benzvline ), a reduction in renal blood 
flow and glomerular filtration rate did 
not occur. Apparently, adrenergit 
blockade and renal vasodilatation wert 
adequate to prevent a reduction in 
renal blood flow under these circum 
stances. 

Summary and Conclusions. The et- 
fect of pentolinium on renal hemody- 


namics and the excretion rates of wate! 


and 
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and electrolytes was studied in 18 dogs. | excretion. Three days after the admin 
\ssociated with the reduction in mean — istration of pentolinium, renal hemo- 
blood pressure, there was a small but dynamics returned to control levels in- 
consistent reduction in glomerular fil- dicating that the acute response was 
tration rate and renal blood flow. There — physiological rather than being second- 
vas no effect on water and electrolyte arv to renal damage 
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SUMMARIO IN INTERLINGUA 


Responsa Renal a Pentolinium: Observationes Laboratorial 

Esseva studiate in 1S canes le effecto de pentolinium super le hemodynamica 
renal e super le excretion de aqua e del electrolytos. Associate con le reduction 
lel pression sanguinee median, il occurreva un parve sed regular reduction in 
le valores del filtration glomerular e del fluxo de sanguine renal. Nulle effecto 
esseva notate in le excretion de aqua e del electrolytos. Tres dies post le admin- 
stration de pentolinium, le hemodynamica renal retornava a nivellos de controlo. 
Isto indicava que le responsa acute esseva physiologic e non secundari a un 
eston re nal 


SUMMARIO IN INTERLINGUA 
See page 125 for original article ) 


Valor e Signification Clinic del Unipolar Derivation Dextero-Bracial in 
Hypertension 


Le unipolar derivationes dextero-bracial e thoracic Vy esseva usate system- 


mente pro studiar le potentiales de superficie endo- e epicardial del pariete 
interolateral del ventriculo sinistre in casos normal, in casos hypertensive, e in 
S de bloco de branca. 

2. Definite correlationes poteva esser establite inter le aspectos electrocardio- 
sraphic de derivationes VR e V,. Le directiones del unda T in iste derivationes 
es opponite le un al altere. In casos de normal activation del pariete sinistro- 
ventricular, in le stadios initial de hypertension, e in casos de bloco de branca 
dextere, T\), es negative e Ty es positive, durante que in stadios avantiate de 
hypertension e in casos de bloco de ‘branca sinistre, 7 
legative. 


eS positive e Ts es 
in casos de hypertension, 5 differente configurationes esseva establite secundo 
nducta del derivation VR. Cata configuration esseva correlationate con 
pertinente datos clinic, dimensiones roentgenologic del corde, position del axe 
electric, e le correspondente indice de effortio. Le configuration VR exhibiva 
in Cirecte correlation con le severitate del damno myocardial causate per hyper- 
ension. Configurationes 1 e 2 indicava stadios initial del affection myocardial; 
oni surationes 4 e 5 indicava stadios avantiate de illo. 
| Le unipolar derivation dextero-bracial per se, e specialmente in combination 
on ¢ derivation thoracic V4, provide utile informationes relative al condition 
vocardio sinistroventricular in casos de hypertension 
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TREATMENT OF THE AMBULATORY HYPERTENSIVE PATIENT 


WITH PENTOLINIUM TARTRATE ~ d 
Te I! 
4 METHOD FOR REGULATING DOSAGI press 
hay 
By SAMUEL WALDMAN, M.D. lowes 
ATTENDING PHYSICIAN, UNITY HOSPITAL; ATTENDING CARDIOLOGIST, DEPARTMENT 0} tail 
MEDICINE, CARDIAC CLINIC, LONG ISLAND COLLEGE HOSPITAI ite 
BROOKLYN, NEW YORK 
AND vher 
Wel 
Louts PELNER, M.D 
ATTENDING PHYSICIAN, SWEDISH HOSPITAL, BROOKLYN, NEW YORK 
IN our experience, pentolinium tar- plications. Basic physical and physic 
trate has proved to be a satisfactory logical principles must be combined in 
drug for the reduction of blood pres- a practical sense 
sure in patients who have severe o1 . 
thi Material and Methods. It has been ack 
moderate y severe t US quately demonstrated that the use of ganglior 
ease. Meticulous adjustment of the — blocking agents is properly reserved for th 
dosage is the most important single more severe instances of hypertension as we 
step in this form of therapy. The * [0 malignant hypertension. Mild ar 
3 ; labile forms of hyperte nsion have shown sat 
patient must be made a_ partner 
isfactory responses to the various sedative 
in the therapeutic trial. To achieve rauwolfia, veratrum and hydralazine prey 
Success the patient cannot discon irations Since pe ntolinium, a ganglion 
tinue the medication because of blocking agent, offers a more predictabl 
° i more ced » 
minor, evanescent side actions. Obvi- ™0Te, definite, and more prolonged effect ! 
] thi t | x to | 1 ij blood pressures than hexamethonium, 6 
suitable patients were started on therapy wit! 
faint-hearted” patients or for indis- the drug. We selected patients with diastoli 
criminate or “casual prescribing. pressures of at least 110 mm. Hg, who } 
Nevertheless, extreme care in the ad- responded to sedatives, rauwolfia and 
veratrum preparations as candidat 
justment of the dosage of pentolinium 
1] 1a therapy This group in luded patients in t 
will reward the patient with a satis malignant phase of hypertension and_ th 
factory reduction of blood pressure, with evident progressive hypertensive dise 
without excluding the patient from his as indicated by increasing damage in_ th sa 
yatients with = systolu iypertension due to 
deal largely with our method of initiat- 
irteriosclerosis, since this type is conside 
ing and regulating the dosage of pento my 
linium tartrate in order to achieve Systolic hypertension due to aortic insuff tie) 
useful reduction of the blood pressure, ciency, hyperthyroidism, and __ atrio-vent 
ular block were also excluded since 
with minimal side-effects. bi 
rit] } . tension here represents a manifestation of 
With the advent of each new drug creased cardia output nc 
proposed for the treatment of hyper- Thirty per cent of the 26 patients wer ten 
tension. it becomes essential to obtain treated with pentolinium for from 3° weeks that 
5 | 70% receive for 
new data on the choice of patients, = pence ay received the drug that 
the action and the side-effects of the turl 
drugs, the dose, method and time of CURRENT METHODS OF DETERMINING 1; 
administration and the prognostic im- THE DOSAGE OF PENTOLINIUM. Smirk!) ve 
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ul 
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both 
subjective procedure for determin- 


advocated an objective and 
ny dosage of the drug. His ideal meth- 
is to check the patient's blood 
pressure every & hour throughout the 
lay, in the standing position until the 
lowest blood pressure in this position is 
ttained (so-called trough blood pres 
sure The 
120/80, except in patients with angina 
the 


hye le 


ideal is felt to be around 


should not be 
140/90, at least at the 


yhnere pressure 


ered 


ANIBULATORY 


HYPERTENSIVE PATIENT |4]1 
some patients, this could not be con- 
stantly maintained. In addition, these 
same patients frequenily had postural 
faintness at much 
higher levels than expected. For  ex- 
ample, one patient with a pressure of 
270/140 developed faintness at a level 
of 180/110 and could not be comfort- 
ably maintained at that level. For each 
patient, the lowest pressure, therefore, 
with and relief of 
svmptoms is the goal to be attained 


hypotension and 


consistent comfort 


250 | 
230 

210 

190 

170 

150 

© © © 

99 
g 10 2 2 4 6 8 10 l 2 
A.M. Noon P.M. Midnight 
Aver epresentative figure of the action of pentolinium administered in three doses 
by the method described. 
utset. At this level, one is apt to and maintained. These levels may not 


ncounter symptoms of hypotension. 
When this procedure is found to be 
mpractical, it is advised that the pa- 
tient note the doses that 
hess when in the upright position, and 


cause faint- 


crease the doses by one or more 
nerements below this level for main- 

other Smirk feels 
that the dose should be just short of 


that 


tenance. In words, 
ausing postural hypotensive dis- 
turb inces 

In our series, we noted that although 
ve night reach hypotensive levels in 


be normotensive or hypotensive but 
indeed may still be at hypertensive 
levels. Each patient then becomes his 
own control. By studying the time- 
pressure curves of patients, it was noted 
that the hypotensive effect of pentolin- 
ium followed a curve with its nadir 
about 2 to 3 hours following the inges- 
tion of the drug and a more gradual 
rise for the next 4 to 5 hours, giving 
a total duration of action of 6 to 8 
hours, findings also noted by other in- 
vestigators®. It resembles the blood 
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sugar curve following the administra 
tion of regular insulin, see Fig. 1. 

We teel that the blood pressure of a 
patient should be lowered gradually 
and not to too low a level. A gradual 
fall and rise is less apt to cause damage 
than a sharp fall and subsequent rise, 
the latter acting as a water hammer 
type of pressure-bounce, which by its 


change in force 


great might cause 
catastrophic vascular accidents. 
Freis’ has advocated blood 


pressure recordings to avoid the stress 
effect of the phy sician's presence. This 
procedure was calculated to avoid 
overdosage with the drug, which might 
follow readings under conditions prone 
to cause undue elevations. He noted 
the majority of home readings to be 
substantially lower than office readings 

rHE RATIONALE OF OUR METHOD IN 
DETERMINING THE DOSAGE OF PENTOLIN 
Normally, the svstolic and dia 


blood 


the sitting posture and lower in recum 


stolic pressures are higher in 


bency. This is related to a normal re 
Hex compensatory mechanism subject 
to gravity effect, which assures an ade 
quate blood flow to the cerebral vessels 
Nervous which regulate 
the caliber of arterioles, especially in 


mechanisms 


the splanchnic area, are called into 
play to counteract this gravity effect 
by reflex vasoconstriction. In upright 
positions, the systolic rises to a lesser 
extent than the diastolic so that the 
pulse pressure becomes narrower. In 
recumbency, the diastolic falls more 
than the systolic, so that the pulse 
pressure rises. The diastolic 


pressure 
invariably falls in 


recumbency and 
rises in the upright station. The svs 
tolic pressure may, however, in regu- 
larly hypotensive persons, rise when 
down and fall in the 
posture 


lving erect 
When patients are given a sufficient 
pentolinium, the above de 
scribed reflex is blocked. Compensatory 


dose ot 
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vasoconstriction is prevented whil 
under the influence of the drug and 
at this time it was observed that p: 
tients exhibited higher brachial pres 
sures in recumbency and lower pr 
sures when in the sitting position. This 
can be likened to gravitational flow in 
a rigid, inelastic tube with rapid ver 
tical downflow unhindered, compared 
with a slower flow in more horizontal 
positions. On reclining the gravitational 
effect is diminished. This phenomenon 
is opposite to the normal reflex mech 
anism which causes blood pressure to 
rise in the sitting position and fall when 
recumbent. This observation has been 
utilized in the calibration and regula 
tion of the doses of pentolinium that 
Wwe used 

We took the bleod pressure readin 4" 
as a control study on 100 unselected 
normal and hypertensive (not treated 
with blocking agents) patients. It was 
found that 85% had higher pressures 
both systolic and diastolic, when seated 
than when recumbent and 10% had 
substantially no change when recum 
bent. Five per cent showed a slight 
elevation in recumbency. These wer 
patients whose pressures were no! 
mally at lower levels. Patients who had 
taken or were still taking reserpine o 
veratrum drugs also showed elevated 
pressures when seated and lower pres 
sures when recumbent, as occurs. in 
the normal state 

Utilizing these physiologic and clin 
ical facts, we administered pentolin 
ium aiming to break the postural \ 
constrictor reflex and to use this as ow 
cuide. If the reflex were broken, th 
pressure would fall on sitting up «nd 
rise on reclining. This would indicat 
that the drug was effective and sh ld 
either be very cautiously increased’ 
dosage or it should not be increase‘ 
at all 
pressure attained. If the reflex was un 


depending upon the level of 


broken. then the dose could be increased 
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vithout hesitation. Five various com- 
bination possibilities have evolved from 
this method and these are noted in 
| ig 
in the administration of pentolinium. 

It is important to remember that 


which we used as our guide 


when pentolinium is administered in 
eflective dosage, the blood pressure 
taken in seated and reclining postures 
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whether the vasocon- 
reflex. is intact or 
broken. This holds true independent of 
the time the pressure reading is taken 
provided it is during the time the drug 
is active, which is generally up to 8 


will indicate 
strictor postural 


hours after ingestion. 
TREATMENT OF PATIENTS WITH SEVERI 
OR MODERATELY SEVERE HYPERTENSION 


DARK AREAS REPRESEN 
SYSTOLIC BLOOD PRESSURE LEVEL 


SEATED 


OSE TO BE INCREASED 


MOOSE TO BE INCREASED 


SAME DOSE OR 
INCREASE CAUTIOUSLY 


DOSE 


[LAINTAIN SAMI 


OSE TO BE REDUCED 


RECUMBENT 


If the blood pressure Is elevated 
above the desired level in the. sit- 
ting and reclining positions, with 
no change on rec lining, the dose of 


pentolinium Is to be ink reased, and 


| EE readjustment studied 


If the blood pressure 1s elevated in 
the upright position and falls when 


reclining, an ommcrease mn dose IS 


indicated 


If the blood pressure rises on re- 
indicates the reflex 


clining, it 

is already broken, and the dose 

schedule should either not be in- 

creased or cautious increases made 
— it the pressure level is still too high. 


If the blood pressure is normal or 
low in the seated position and re- 
mains the same on reclining, no 


| | change in dose is indicated. 


If the blood pressure is normal in 
recumbency, and falls on assum- 
ing the sitting position, the dose 
should be decreased. 


SEATED RECUMBENT 


Guide chart for the administration and adjustment of dosage of pentolinium. 
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WITH PENTOLINIUM. Before starting oblique line represents the seate ()-2 
treatment, the patient's pressure is re- readings. smal 
corded in the sitting and recumbent Throughout this paper, the bloo patie 
positions The patients are seated on pressure readings are read as B.P. (S$ tion 
the examining table and the blood pres seated and B.P R) recumbent. o1 the « 
sure cuff is applied and readings taken. diagrammatically as th 
The patient is then left alone for about 1S sates 
10 minutes. The pressures are then to t 
taken again. In this short interval a fall 56 (Ryec Sao J pare 
in pressure will be noted which will be 115 bta 
Hea 
systolic 
diastolic 
systolic | 
RECUMBENT B.P, -—— 
diastolic 
260 130 
120 70 
256 134 
112 
Fig. 3 Angle method of recording the systolic and diastolic, seated and recumbent | me 
pressure re idings on the patient's record, while under treatment with pentolinium 
twe 
about equivalent to a basal reading. After having originally used doses nel 
These figures were noted on our of 40 to 100 mg., we noted such unto inf) 
records as the “angle method” of. re- ward side-effects due to too rapid i ed 
cording, thus: precipitous drops in pressure, that we pre 
180 /100 See Fig. 3 feel, as do Ashby and associates*, that 101 
initial doses should be low. a 
B.P 170 The pentolinium was administ 
” therefore initially as 10 mg. or 20 ing all 
The horizontal line represents the three times daily, one-half hour befor “4 


recumbent pressure readings, while the 


meals and recorded in our table 


| 
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0-20-20 on a_ three-dose basis. The 
smaller dose was used in apprehensive 
patients or where we felt full coopera- 
tion might be lacking. We noted that 
the drug had a lesser effect when given 

th or after meals. Since uncompen- 
ited splanchnic dilatation contributes 
to the fall in pressure, it became ap- 

rent that 
obtained espe ially 2 to 24 hours after 
which with the added % hour 
meals resulted in a 
eflect for the 


a potentiating effect) was 


ils. 
hetore maximum 


spec ific dose. 


PABLE 1 


Vo. Patient Vy 


ses of the drug were increased or 
ecreased according to diagram, in in- 
rements of 10 to 20 mg. per dose. All 
mptoms were caretully recorded be- 
we visits and adjustments or supple- 
ne} r\ (vide 
TT Bouncing pressures were avoid- 
explained. The 
re res were recorded in time rela- 


medication advised 


prey iously 


onsiip both as to food and medica- 
on. \lost readings were taken 2 to 
hors after medication and occasion- 
st prior to the next dose so that 
rouc is and peak levels were often ob- 
inv ole. Since in patients under treat- 
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ment the pressure Is greater in the re- 
clining position, it is advisable in 
especially who 
awaken with headaches, to give an 
additional dose at bedtime to potentiate 
the evening dose and help maintain a 
lower pressure during sleeping hours. 


severe Cases, those 


Smirk'* has advocated a bed posture of 
15 degrees to derive this positional bene- 
fit. When increasing the dose from the 
20-20-20 schedule, the first dose to be 
augmented should be the evening dose, 
then the morning dose and lastly the 


PENTOLINIUM 


Daily Doss Ncheduli 


Oo 
100 
20) 20 
150 
SO) SO sO 
70 oo 100 
70 60 
70 70 70 
70 60 70 
30 70 
” 30 
20 
SO 
20 20 
1 0 


since the latter has an 
additive effect on the morning dose. 
Sudden interruption of all doses should 
be avoided to prevent a precipitous, 
dangerous rise in pressure. The main- 
tenance doses of pentolinium arrived 
at in our series of 26 patients are sum- 
marized in Table 1. 

The addition of reserpine routinely 
in a dose of 0.25 mg. three times a 
day, after meals was found to enhance 
the effect of pentolinium’'*, permitting 
the use of smaller doses with a re- 
sultant side-effects and 
earlier appearance of symptomatic re- 


midday dose, 


decrease in 


te 
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lief. Since reserpine action has a latent 
period of 1 to 2 hours", its administra- 
tion after meals permits its effect to 
with the peak of action of 
pentolinium. Its use also diminishes the 
constipating effect of pentolinium, due 
to its augmentation of motor activity 
of the gastrointestinal tract''. In ow 
experience the use of reserpine is prac 


coincide 


tically essential to the proper and com 
tortable administration of pentolinium. 
SIDE-EFFECTS. Some. side-effects are 
inevitable with a drug such as pento 
linitum. The objective in our treatment 
should be the satisfactory reduction of 
blood 
effects 
this goal can be attained. 
a potent, 
blocking agent, and while 
both parasympathetic and sympathetic 
ganglia are blocked to some 
the main effect is against the 
thetic 


side-effects such as postur il hypoten 


pressure, with minimal side 


With meticulous prescribing, 
Pentolinium is autonomic 
vanglionic 


extent 
sympa 
ganglia. We thus find various 
sion, dryness of the mouth, blurred 
vision, constipation and occasional im 
potence 
older uncomfortable 
side-effects can also be used to help 


in the male. 
pi atients. 


especially in the 
These 
determine dose schedule and adminis 
tration 

Constipation was noted by most pa 
tients by the end of the first week 
Milk of magnesia given daily avoided 
this in the majority of instances. Where 
this failed, oral neostigmin was almost 
always effective in a 15 mg. dose taken 
in the morning. Occasionally this dose 
caused diarrhea and necessitated 
in the 
ileus were 


duction in the dose to 7.5 mg. 
morning. No instances of 
noted. It is essential in the program of 
gol to insist that the patient have 

i bowel movement every day in order 
to avoid the absorption of drug accum- 
ulated in the bowel which might cause 
precipitous hypotension. With the reg- 
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ular use of reserpine, less constipation 
was noted. 

Postural faintness was more frequent 
in the earlier days of the investigation 
With careful administration and patient 
education, this symptom became incon 
sequential and easily overcome by re- 
clining when such symptoms arose 
Women were advised to slip into their 
abdominal supports while in bed, and 
in this way frequently avoided morning 
postural hypotension, which was the 
most frequent time of this episode. _Its 
time relationship to the ingestion of 
pentolinium was usually hours - 
tabellam. Blurred vision ties to paralysi 
of accommodation was not a 
side-effect in our series. 

Drvness of the mouth, which was an 
annoving svmptom early in treatment 
later cleared spontaneously Impotency 


occasionally ippeared with treatment 


but when not initially present, was de 
tected only by close questioning. No 
urinary disturbances were noted 
Proper treatment requires intelligent 
cooperative patients, who are anxious 
to help themselves and who must be 
taught the reactions to be anticipated 
Fearful patients, who tremble at. the 
thought of postural hypotensive symp 
toms, will not cooperate and will 
persist in the course of treatment 
AUGMENTING FACTORS. Potentiation of 
the action of pentolinium is noted fol 
ingestion of alcohol, after 
atter 


hemorrhage, and during 


lowing the 


exercise, salt depletion, meals 
following a 
exposure to heat or hot weather. Freis' 
found it necessary to reduce the dosage 
of pentolinium when giving mercurial 
diuretics. In nonecardiacs, a moderate 
salt intake was permitted since ma ked 
restriction of sodium caused exaggel 
ated hypote nsion responses, in ym 
individuals. We did not find rigid re- 
striction of salt necessary with the us 
of pentolinium, as has also been noted 


by other observers. Dosages should be 
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reduced when augmenting factors are 
anticipated, such as in hot weather, 
with vasodilatation and loss of salt 
due to excessive perspiration), during 
alcohol excesses and with the use of 
mercurial diuretics 

Of the 26 patients treated, one illus 
trative case is presented in detail. An 
wcount of the entire series will be re 
ported subsequently 


Case Report KI a 


rst On 


16-vear-old temiaale 
November 2, 1954, with a 

y of hypertension for the 


pre eding 5 


onset followed hysterectomy 

Sh omplained when seen, of severe frontal 
cipital headaches, visual blurring 

bility ind emotional instability. The 


nt had been under medical care at sey 
spitals ind clinics. She narrated a list 


itments with reserpine, hydralazine, and 
ethonium 


versisted 


Despite all therapy, symp 

with 
of 260 to 280 mm. He systolic and 

160 mim. He diastolic 

I ination revealed an apprehensive te 
weighing 120 Ibs Phe 
60) 120 S 


is we I] as blood pressure 


blood pressure 


read as B.P. (S) seated, 260/120 
recumbent, 256/112 (see Fig. 3 
IV papil 
margins. Red and 
left fundus 
The heart exhibited 


R 


1 ular fundi showed a grace 
vith blurred disc 
noted in the 


he ck was not rigid 


pate hes Were 


svstolic 


at the apex, and 


systolic aortic murmur. As was 


than P. and was sharp and snapping 

clear Palpation of the abdo 
a liver edge tom. below the 
nargin. peripheral 


were 
Cl losed 


edema was 


scopy revealed rounding of the left 

ind prominent aortic pulsations. The 

rin owed a plus albuminuria. Blood 
lea was 19 ing. per 100 ml. of blood. 

The electrocardiogram 


ed left 


showed a_ pattern 


ventricular strain. (See Fig 
his patient was initially given. 40 mg. of 
entolinium 3 % hour before 
hygiene was discussed since 
te potient was ordinarily constipated. Neo- 
tigmi: hydrobromide, 15 mg., was given in 


noted — weakness 


times daily 
Cal Bowel 


ming Che 


patient 
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and faintness when up and around, and 5 
(post tabellam, after 
taking the tablet), she collapsed. When seen, 
her pressure was 140/80 (S) and 230/120 
(R). Lying in bed relieved the faintness al- 
most immediately. In view of the pressure 


days later, 3 hours p.t 


findings and the obvious blocking of the vaso 
constrictor reflex, the 
20 mg. three times a day. Three days later the 
pressure 3 hours post tabellam was 180/100 

S), 220/100 (R At this time, reserpine 


0.25 mg. was added to the regimen, three 


dose was reduced to 


times daily, after meals, to help avoid the 
inarked pressure fluctuations. Neostigmin, be 
cause of diarrhea, was reduced to 7.5 me 
in the morning with smooth and more com 
Five days later, the patient 
still complained of faintness 3 


fortable action 
hours post 
tubellam but at 7 hours p.t. felt very comfort- 
thle. At this time the pressure was 190/90 
S) and 190/90 (R). There was no head 
iche, vertigo or faintness. Since faintness was 
most prominent in the morning, the patient 
was advised to wear a corset on awakening 
and adjust her dose to 20-0-40 (20 mg. 
hour before breakfast, none before lunch, 40 
me. hour before dinner) and to take reser 
pine 0.25 mg. after meals. One week later 
the patient stated that she had not felt so 
well in vears. There was no faintness and the 
vision improved. The blood pressure 2 hours 
p.t. was 140/80 (S) and 190/90 (R) indi- 
cating the action of pentolinium was still 
evident and no change in dose necessary In 
January, 1955, the fundi showed clear disc 
margins and no hemorrhage, recent or old. 
lhe arteries still showed tortuosity. In Feb- 
ruary, 1955, after 4 months of therapy, the 
clectrocardiogram showed a diminution in T 
wave changes in the precordial leads. (See 
Fig. 4.) The chest roentgenogram showed less 
enlargement of the left ventricle with a cardio 
thoracic ratio of 13.2 cm./27.6 cm. The urine 
showed no albumin and the microscopic study 
was negative. The blood urea nitrogen was 
12.5 mg., creatinine 1.0 mg., and the uri 
acid 3.1 mg. per 100 ml. of blood. 

After 8 months of treatment, the patient 
feels very well, has no complaints, is on a 
dosage schedule of 20-0-40 of pentolinium 
and takes 0.25 mg. of reserpine after meals. 
Her last blood pressure was, 6 hours p.t. 
130/70 (S), 134/74 (R). See Fig. 3. 


Discussion. In a_ recent editorial, 
Schroeder'? debated the question, 
“Why not control hypertension with 


drugs?” The only cautions advised 


256 
112 


148) The American Journal of the 
were to avoid rapid lowering of pres 
sure in patients with azotemia and in 
atherosclerosis of the cerebral and con 
onary arteries. Angina was relieved in 
9 of 10 cases with associated hyperten 
sion. Cautious application of treatment 
is strongly urged. Freis® states that in 
a patient with a nonprotemn nitrogen 
above 100 mg. per 100 ml., hypoten 
sive therapy will do more harm than 
finds that 


lowering blood pressure by powerful 


cood. Similarly, Fishberg* 


\Veedical SCICNEES 
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antipressor drugs may cause ischemic 


changes in the heart or brain, if a high 


degree of arteriosclerosis — is present 
\Ivocardial or cerebral intarction m 

result and even prove fatal. Insofa 
as some instances of cerebral hemo 
thage occur where there are spotty 
tocal, sclerotic changes, the use of thes 
drugs may be undertaken cautiously 
Smirk ‘although 


valid consideration of 


recognizimg the 
a compensator 


circulatory loss of flow during pressure 


AVR AVL AVE 


AVR AVL AVE 


| 
. 
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on Feb. 10, 1955, while 


female, aged 46. Electrocardiograms taken on Nov. 2, 1954, and ay 


on pe ntolinium theray 
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Valdman and Pelner: TREATMENT OF 
reduction in patients with an already 
diminished blood flow in the heart, 
brain and kidneys, feels that treatment 
should not be withheld. However, he 
proposes a 6-week waiting period fol- 
lowing a cerebral or coronary thrombo- 
sis. Smirk also suggests more conserva- 
tive hypotensive attainment in individ- 
uals with angina pectoris. 

The studies of Persson'’ are in line 
with our impression of the use of 
ganglion blocking agents in the treat- 
ment of hypertension. He studied the 
cflect of pentolinium in a series of 15 
patients, with evidence of arterioscle- 
rosis, Whose average age was 64 years. 
Nine patients had symptoms of cerebral 
thrombosis over 3 months prior to 
study. He patients felt 
best when their pressures were about 
1SO/105, seated. The effective dose 
voided side-effects. A greater fall 
a too rapid fall caused 


found these 


ssure Ol 
dizziness, pallor, tachycardia and pers- 
piration which failed to subside imme- 
liately on reclining. His investigation 
leads him to conclude that a careful 
losage adjustment without too much 
concern for marked fall in’ pressure, 
may still produce a significant improve 
mel t subjective ‘ly and objectively. 

Kleh and his co-workers”, 
in a recent study, noted that the use 


f agents which blocked postural Vaso- 


Similarly, 


constrictor reflexes was hazardous in 


patients with hypertensive cerebral 
vascular disease. This indicates the 
necessity for extreme care in dealing 
with this type of patient. 

lt is apparent that the use of blood 
pressure reducing agents in severe 
cases is indicated primarily for the 
comiortable relief of symptoms without 
which 
mig'it cause intolerable side-effects. A 
moderate reduction in blood pressure is 
treqiently consistent with the well 


drastic reduction in pressure, 


ellis of the patient. Marked reduction 
aus-d such discomfort that it could 
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not be tolerated. Weakness, faintness, 
dizziness, undue fatigue and drowsi- 
ness might ensue. Following subjective 
relief, which can be attained by cau- 
tious, gradual and meticulous dosage 
adjustment, objective relief is almost 
certain to follow. 

In our series of cases, the average 
reduction in blood pressure was: 

Seated (S) systolic, 61 mm. Hg; dia- 
stolic, 32 mm. Hg 

Recumbent (R) systolic, 47 mm. Hg: 
diastolic, 23 mm. Hg. 

Improvement in retinal changes were 
similar to the findings of Smirk; papil- 
litis, papilledema and hemorrhages dis- 


appeared. The anginal syndrome dis- 
appeared became milder in 3 of 
patients. 


Five patients with congestive failure, 
at the initiation of treatment were con- 
trolled without further episodes. 

Patients with diabetes showed no 
change in this condition. 

Urea nitrogen in all patients where 
it was normal at the start remained 
normal. In 2 patients, with nitrogen 
retention a decrease was evident as 
the condition improved. 

The largest dose of 
used by us was 300 mg. per day, which 
reported 


pentolinium 


was lower than previously 
dosages. 

Agrest and Hoobler' 
larger daily doses ( (up to 600 mg. per 
a study of 31 patients, 
normalization of the mean standing 
blood pressure in 31% and a reduction 
of pressure of more than 20 mm. Hg in 


using much 


day ) noted, 


‘87%. The median reduction was 38 mm. 


Hg. In recumbency, one patient reach- 
ed normal levels. Sixty-eight per cent 
dropped 20 mm. Hg or more and the 
median reduction was 23 mm. Hg. We 
did not seek falls to normotensive 
levels. Our method of regulating the 
dosage of pentolinium was also useful 
with other blocking agents. 


Tee 
these 
ator 
| 
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Summary. Pentolinium tartrate prov 
ed highly satisfactory for reduction of 
blood pressure in 26 patients with 
severe or progressive hypertension dur- 
ing treatment periods varying from 3 
weeks to 11 months. 

The drug was administered orally 
' total 
not more than 300 mg., all doses being 


three times daily for a dose ot 


given one-half hour before meals. 


Reserpine, 0.25 mg., was administered 
atter 
tients, significant falls (not necessarily 


immediately meals. all pa 


to normal levels) occurred in svstolic 


and diastolic blood pressure, in both 
the seated and recumbent positions. 
The cardiac, retinal and coronary 


status of all patients was improved, 
whether or not the blood pressure was 
reduced to levels approaching normal 
One patient died of cerebral hemor- 
rhage, despite a fall in pressure ot 36 
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mm. Hg systolic, and 38 mm. Hg di 


stolic. 

With propel regulation of the treat 
ment schedule, side-effects 
trolled. 


Meticulous adjustment of dosage is 


were Con 


the most important single step in the 


use of pentolinium The physiologi 


ganglion-blocking action of pentolin 
tam mn Interrupting the normal com 
pensatory vasoconstrictor reflex, which 
comes into play by postural variations 
a guide to determination 


the indi 


WalS used aS 
of the most suitable dose for 
vidual. 

Blood pressure readings, taken at any 


time during the activity of the drug 
a total of about 8S hours), and r 
corded by the “angle method,” will 


indicate whether the vasoconstrictor 


postural reHex has been broken or is 
still intact: hence whether or not. the 


dose should be adjusted. 
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COCCIDIOIDES IMMITIS IN THE SOIL OF THE SOUTHERN 


SAN JOAQUIN VALLEY® 


By Rocer Eceserc, M.D. 


AND 


ANN FRANK EL Ly, M.D. 


Wadsworth General Hospital, Veterans Administration Center, Los Angeles, California, 
ind the Department of Medicine, | niversity of California Medical Center, 
Los Angeles, California ) 


In searching for the nidus of the mv- 
elial phase of Coccidioides immitis, 
consider among other 


me must pos- 
sible sites mammals, living and dead, 
reptiles, vegetation, dung, and the soil 
In order to throw light on the 
possible relationship between the ani- 
and the and to learn more 
ibout the Coccidioides 


mmitts in nature, we began several 


tself 
mals soil 


behavior of 


years ago to trap small mammals, catch 
reptiles gather plant life, and collect 
oil samples in the southwestern part of 
the San Joaquin Valley. 

This paper deals with the percen- 
immitis 
300 soil samples collected be- 
Buttonwillow and McKittrick. 


tile recoverv of Coccidioides 


tron 


Experimental Methods. Soil samples wer 
| in test tubes or jars from the walls 

i} burrows and from the open areas 
random. site, all 
from the near- 
row, four samples were taken: one 
e surface, one 4 below the 
irta f the each at 8 
inches below the surface. One hun 


etw burrows. At each 


ell e or more teet away 
inches 


ground, and one 


seventy-seven burrow samples, 93 
surface samples, 78 samples 4 inches 
e surtace, 77 samples 8 inches below 
e surface, and 75 samples 12 inches below 
thus collected. Three hun 
eighty of these samples were col 
mid-January, 1954, toward the end 
en-month dry One hundred 


April, 


wert 


season 


nty were collected early 


ted at the 


L955. 


Phe rapy of Fungus Infections: 


1955, shortly after the end of the wet season 
ind following several weeks of warm weather 

In the laboratory, the samples were handled 
as follows: After one minute of shaking of 


each sample, 1 gm. was removed and sus 
pended in 9 ml. of sterile water in a test tube 
From this 1 to 10 dilution, suspensions of | 
to LOO and 1 to 500 were made. (In the case 
of the larger samples, 10 gm. were removed 
diluted proportionately. ) 
Plates of Sabouraud’s fortified medium were 
inoculated in duplicate with 4% ml. from each 
of the 3 dilutions, thus making 6 plates from 
each soil sample. The plates were allowed 
to incubate at room temperature from 10 to 
20 days and were then examined grossly. All 
colonies that were suggestive of Coccidioides 
immitis were examined microscopically. Sub 
cultures were made on straight Sabouraud’s 


suspended, and 


medium from those colonies whose micro 
scopic morphology was typical of, or similar 
to, Coccidioides immitis. If after suitable 
incubation they looked typical grossly and 
material from the 


colons 
was inoculated into mice for observation of 


InICTOSC opically 
lesions or recovery of spherules, or both, the 
final proot that the fungus was Coccidioides 
immitis. No cultures were considered positive 


tor Coccidioides immitis unless the above 
criterla were met 
Results. From the first soil 


samples tested in this analysis, Coccidi- 
oides immitis was recovered from 35, or 
7%. This included random samples and 
burrow wall samples; and the two 
major seasons (Table 1). 

The distribution of Coccidioides 
immitis in the 500 soils tested was as 
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follows: 177 samples from animal bur- 


rows vielded 24 positive cultures o1 
13.6%: 323 random samples from. the 
surface and varying depths vie ded 11 


(Table 2 


Samples in the two major 


positive cultures. or 3.4% 


distributed as follows 
380 were collected in mid-January, 120 
in mid-April. In the first group, there 


were 16 positive sample s, or 4.2%. In 


seasons were 


the second “~~ there were 19 posi 
tive samples, or 16%. In the first group, 
137 animal “slivers vielded 10 positive 
cultures, or 7.3%. Two hundred and 
forty-three random samples from the 
surface and at 4, 8, and 12 inch de 7-9 


vielded 6 positive 


cultures, or 54 


TABLE 1 
COCCIDIOIDES IMMITIS IN SOIL 


Number of 


Sample Number Positive + Positive 
5000) 35 7 
TABLE 2 


COCCIDIOIDES IMMITIS IN SOIL 
Number 


Number Positive + Positive 
From Burrows 177 24 13.6 
Random Samples 323 11 3.4 
These positive cultures were found 


primarily below the surface. As op- 
posed to this, the 120 samples taken at 
the end of the rainy season in April, 
1955, gave the following results: 40 
animal burrows yielded 14 positives, or 
33 1/3%. Eighty random samples taken 
from the surface and at 4, 8 and 12 
inch depths vielded 5 positives, or 6.1% 
In this instance, the only positive cul- 
tures of the group were on the surface 
(Table 3). 

Discussion. The over-all statistic of 
7% positive cultures from 500 soil 
samples would corroborate the work of 
Plunkett and Lubarsky, who found ap- 
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proximately 6% of their soil cultures to 


be positive. 

In our series, the striking statistical 
difference between the positive results 
found in the samples obtained from th« 
walls of animal burrows and_ the 
samples taken at random would seem 
as offer 


ing something environmental that was 


to point to the animal burrows 


conducive to the growth or concentra 
tion, or both, of Coccidioides immitis 


rABLE 3 
COCCIDIOIDES IMMITIS IN SOT 


Number 


Number Positive Posit 
Collected End of 
Dry Season SO) 16 1.2 
Collected End of 
Wet Se won 120 LY 16.4 


One could postulate many things in 
this connection, such as protection uf 
forded by burrows from the verv high 
summer surface temperatures, or from 
short torrential winter rains, or the bur- 
rows might act primarily as collecting 
receptacles for the fungi picked up from 
the surface of the ground by the burrow 
tenants’ fur. Conceivably, the nitrogen 
content of the soil at the site of the 
burrow might be slightly higher and 
more conducive to growth. Insects as 
sociated with the animals could 

part, or organisms carried by the an 
imal might encourage the growth of 
Coccidioides Whatever _ th 
reason, the statistical difference is sig- 
nificant, 
further. 

\ comparison between the results 
obtained from soils collected at the end 


of the drv season and those collected 


immitis. 


and we are investigating this 


at the end of the wet season deserves 
comment. First, the percentage of pos- 
itive samples is appreciably higher at 
the end of the wet season than the dry 
Second, the ratio of burrow samples 
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Egeberg and Ely: 


results to random 
samples that gave positive results in 
the two seasons is similar if not ex- 
and finally the lo- 
cation of the positive random samples 


that gave positive 


ictly proportionate, 


in the two different seasons is interest- 
ing. Of the 6 positive random soil 
samples procured at the end of the 
dry season, only one came from the sur- 
face, the others being from 4, 8, or 
12 inch depths As opposed to this, all 
of the random samples col- 
lected at the end of the wet season 


positive 


TABLE 
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Lut only with considerable difficulty 
or Ci treful nursing does it seem to grow 
in untreated or unsterilized soil. Could 
it be that this scorching, sterilizing 
summer heat is necessary to the life 
of Coccidioides immitis in that it pre- 
pares a thin layer of relatively ste ‘rile 
soil which needs only moisture to make 
it susceptible to invasion by the fungi 
living below and adjacent to it? Could 
this heat be an ally of Coccidioides 
immitis by giving it, for a brief period 
of time, a growth medium not. thor- 


1. 


COCCIDIOIDES IMMITIS IN SOIL 


Random Samples 


January 


Source No of Samples No. Pos 
Surtace 73 ] 
1” Depth 58 2 
8” Depth 57 l 
12” De pth 55 2 


There were no 
positive random samples below the sur- 
face in this group (Table 4). 
the paucity of positive results on 
the surface of the ground at the end of 
the dry season probably indicé ates the 
rilizing effect of the sun’s heat which 
fo weeks on end keeps the top centi- 
meter of soil 125° F. through 
the 4 o1 hottest hours of each day. 
The negative results in the subsurface 
specimens gathered at the end of the 
rai season are more difficult to try 
to plain. 


came from the surface. 


above 


e should like to suggest a possible 
explanation for the large percentage of 
sitive surface samples among those 
cted at the end of the wet sea- 
son It is known from the work of 
Pluikett and Lubarsky, Smith, and 
others that Coccidioides immitis can 
be -rown in sterilized soils with ease, 


t Positive 


April 
q No. of Sample s No. Pos. q 
1.3 20 5 25 
3.4 20 0 0 
20 0 0 
3.6 20 0 0 


oughly contaminated with its antagon- 
ists and competitors? 

Summary. Over 500 soil samples 
were collected in the southwestern sec- 
tor of the San Joaquin Valley: from the 
surface of the ground, at levels 4, 8, 
and 12 inches below the surface, and 
trom the walls of animal burrows. In 
the first 500 consecutive samples, Coc- 
cidioides immitis was recovered from 

This is 7%. 

One hundred and seventy-seven of 
the 500 samples were collected from 
burrow walls, and of these 24, or 13.6%, 
were positive for Coccidioides immitis. 
Of 323 samples collected at random, 
11, or 3.4%, were positive for Coccidi- 
vides immitis. 

Three hundred and eighty of the 
500 samples were collected at the end 
of the dry season and of these 16, or 
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4.2%, were positive for Coccidioides the positive samples came from below 
immitis. Of 120 samples collected at the surface. Of the random samples 
the end of the wet season, 19, or 16%, collected at the end of the rainy sea- 
were positive for Coccidioides immitis. son, all the positives came from the 
Of the random samples collected at the surface, none from depths. A possible 
end of the dry season, all but one of explanation is suggested. 


SUMMARIO IN INTERLINGUA 
Coccidioides Immitis in le Terra del Sud del Valle San Joaquin 


Plus que 500 specimens de terra esseva colligite in le section sud-west del Valle 
San Joaquin: al superficie, a profunditates de 10, 20, e 30 cm, e ab le parietes 
de excavationes animal. Inter le prime 500 specimens, Coccidioides immitis 
esseva constatate in 35. Isto es 7 pro cento. . 

Le 500 specimens includeva 177 colligite ab le parietes de excavationes 
animal. Inter istos, 24 (o 13,6 pro cento) esseva positive pro C. immitis. Inter 
323 specimens colligite al hazardo, 11 (o 3,4 pro cento) esseva positive pro 
C. immitis. 

Le 500 specimens includeva 380 colligite al fin del periodo aride. Inter 
istos, 16 (o 4,2 pro cento) esseva positive pro C. immitis. Inter 120 specimens 
colligite al fin del periodo humide, 19 (o 16 pro cento) esseva positive pro 
C. immitis. 

Inter le specimens colligite al hazardo al fin del periodo aride, omne le 
specimens positive con un sol exception esseva subsuperficial. Inter le specimens 
colligite al hazardo al fin del periodo pluviose, omne le specimens positive. sin 
un sol exception esseva superficial. Un explication possible es proponite. 
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By Sercio I. Macauini, M.D.** 
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ALTERATIONS in the electrophoretic 
pattern of serum proteins are seen in 
various hematologic diseases. They are 
fairly typical in some instances, as in 
multiple In others, 
like in leukemias and lymphomas, elec- 
trophoretic changes are less specific but 
still of value in diagnosis and study of 
the evolution of the disease! 141518, 
Until lately, investigation has been 
limited to serum proteins. More re- 
cently, equally interesting observations 
have been published on the electro- 
phoretic migration of lipo- and glyco- 
proteins in multiple myeloma". 

The present article discusses the ex- 
tent and diagnostic significance of 
changes in serum cholesterol level and 
electrophoretic migration of serum pro- 
teins, protein-bound cholesterol, lipo- 
proteins and glycoproteins in some 
hematologic disorders. Included in this 
study are 31 patients with various types 
of lymphoma in different stage of evo- 
lution and in clinical remission or re- 


lapse, and 4 cases of multiple myeloma. 
Healthy individuals, before and after 
fatty meal, and 2 patients with paren- 
chymal liver disease were used as con- 
trols. In each case the diagnosis was 
established through examination of 
tissue biopsy or postmortem examina- 
tion. 


Methods. Serum proteins were determined 
by Howe’s technique! and their electrophor- 
etic migration with the method of Durrum%. 
Electrophoretic migration of lipoproteins was 
studied with the method of Durrum et al.5. 
After migration, paper strips were stained 
with oil red5 and density values read with 
Photovolt 525+ using a 525 } filter. The 
quantitative values reported are percentages 
of total density calculated with a compensat- 
ing polar planimeter.f Migration of glycopro- 
teins was determined with the method of 
Kéiw!1, Their concentration in each serum 
protein fraction was expressed qualitatively as 
+ or —, using as means of comparison a 
similarly treated paper strip of the serum 
from a fasting, healthy donor. This qualita- 
tive technique was used instead of a ) ee 
titative one because of the difficulty in direct 


reading by Photovolt with the ordinarily avail- 


*Supported by grant-in-aid from the American Heart Association, and grant H-2131 from 
the National Institutes of Health. 


°°On leave of absence from the Department of Medicine, University of Rome. 
tPhotovolt Corp., New York. 
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able filters. Total serum cholesterol was de- 
termined by two different techniques. In a 
preliminary series where serum cholesterol 
and cholesterol esters were studied in a series 
of 19 patients with various types of lym- 
phoma, the classical method of Schénheimer 
and Sperry was employed. In the remaining 
studies, a modification of the method of 
Zlatkis!19,20 was followed, determinations 
being done on the lipid fraction rather than 
whole untreated serum. Lipid fraction was 
obtained by extraction from serum witii boil- 
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applied in each area respectively. Migration 
of the proteins and of protein-bound choles- 
terol was obtained following Durrum’s tech- 
nique’, After migration, the narrower strip 
was separated and stained for detection of 
proteins by Durrum’s method?. Location of 
various protein electrophoretic fractions was 
then established by reading with a model 525 
Photovolt using a 595 ) filter. After apposi- 
tion of the two strips, the unstained larger 
one was cut transversally to separate the var- 
ious fractions. The individual sections were 


LIVER DISEASE 


LYMPHOMA 


8-MYELOMA 


y-MYELOMA 


NORMAL 


Yy B a 


Alb. 


Fig. 1—Paper electrophoretic distribution of serum proteins in normals and in patients with 
various diseases (see text). 


ing mixture of acetone and absolute alcohol 
in equal volumes, the residue being dried in 
desiccator. Results with this technique are 
closer to those obtained with the Schén- 
heimer-Sperry method than when the original 
procedure of Zlatkis is used?. Determination 
of electrophoretic mobility of protein-bound 
cholesterol was carried out with a technique 
developed in this laboratory. A 2” wide 
Whatmann No. 3 filter paper sheet was divided 
lengthwise by pencil line in two strips of %” 
and 1%” respectively. One or two wie of 
serum flowing from a capillary pipette were 


then introduced in test tubes and covered 
with 3 ml. of a mixture of equal volumes of 
acetone and absolute alcohol. Test tubes 
were transferred to a water bath at 100° C. 
until the mixture reached the boiling point, 
and was then poured into glass-stoppered test 
tubes. Extraction was repeated once more 
and the two eluates combined and dried in 
desiccator overnight. Three milliliters of pure 
acetic acid were added to the dry residue 
and the test tubes repeatedly shaken to bring 
cholesterol into solution. Cholesterol was then 
determined as outlined by Zlatkis?°.° 


*The y-globulin electrophoretic fraction includes nonmigrating lipids and cholesterol, with 


this technique. 
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Results. Our results are summarized 
in Tables 1, 2, 3, 4 and 5 and Figs. 1, 
9,3 and 4. 

a) “HEALTHY” suByEcTs (Table 1). 
Electrophoretic distribution of various 

rotein fractions was similar to that 
described by other authors (Fig. 1). 
It should be mentioned that, as pointed 
out by Durrum', the concentration of 
serum albumin determined by direct 
spectrophotometric readings of brom- 
phenol blue scanning patterns on dry 
paper strips at 595 A was relatively 
low as compared to results of other 
techniques. 

In fasting subjects, cholesterol ap- 
peared bound in various proportions to 
all protein fractions (Table 1, Fig. 4), 
with preference for 8-globulin. Albu- 
min-bound cholesterol was relatively 
constant (20.34 + 1.37%), while wider 
variations were found in cholesterol 
bound to the a-globulin (15.79 + 3.2%), 
B-globulin (38.02 + 2.5%) and y-globu- 
lin (34.93 + 4.2%) fractions. Adminis- 
tration of a fatty meal (2 eggs, 20 gm. 
of animal butter and 200 ml. of milk) 
was followed by rise in total serum 
cholesterol level, also by moderate 
change in the percentage distribution 
of the cholesterol bound to the various 
protein fractions. Most commonly, these 
variations consisted of increase of ~- 
globulin-bound and diminution of y- 
globulin-bound cholesterol. 

Of the lipids, approximately 70% 
were found to be bound to B- and y- 
globulin fractions; the rest bound to 
albumin and a-globulin fractions (F ig. 
2). No significant change of this dis- 
tribution pattern was seen following the 
administration of a fatty meal. 

Carbohydrates distributed them- 
selves among proteins fractions, a- 
globulin fraction containing their great- 
est amount (Fig. 3). After a fatty 
meal, however, B-globulin fraction was 
found to contain an increased amount 
of glycoproteins. 


3 
2 
3 
3) 
z 
| 
| 
= 
me 
a 
3\38 
Oa @ 
Bm | 
< = 
$ 
oat 
a. 
tA & 
ZZ 
— 
BS 
om 3 
} ss 
ae =| 
=) 
= 7, 
= 
= 
~ 
I 
< 
= 


lesterol Lipids 


lesterol 


gm. % mg./100 ml. 


Protein 


lesterol Lipids lesterol Lipids 


lesterol Li pids 


% 


o7 
‘© 


or 
© 


0 


0 


/O 


Age 


Initials 


ESTERIFIED AND PROTEIN-BOUND CHOLESTEROL 


5 
5 
7 
18 
17 
27 
27 
21 
25 


CODD 


140 
260 
240 
279 
216 
270 
250 
300 
250 
320 


A. meal 


M Fasting 
A. meal 
Fasting 
A. meal 
Fasting 
A. meal 


27 
31 M Fasting 
38 
21 
18 


H.M. 


MS. 
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* Each column gives the percentage concentration of the protein fraction concerned and the percentage of total 


cholesterol and lipids bound to that particular fraction. 
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TABLE 


Initials 
ASS. 
V.W. 
H.H. 
CS. 
D.G. 
C.O'D. 

P.MacH. 
B.Z. 
D.Z. 


G.R. 
M.R. 


70 to 80 per cent. 


2. 


Age 


27 
34 
59 
21 
27 
35 
47 
52 
30 


38 
46 
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CHOLESTEROL AND CHOLESTEROL ESTERS IN VARIOUS 
TYPES OF LYMPHOMA* 


Relapse 


* Method of Schénheimer and Sperry 


Diagnosis 
Hodgkin’s granuloma 
Hodgkin’s granuloma 
Hodgkin's granuloma 
Hodgkin's granuloma 
Hodgkin’s granuloma 
Hodgkin's sarcoma 
Hodgkin's sarcoma 
Hodgkin’s sarcoma 
Hodgkin's sarcoma 
Hodgkin’s sarcoma 

Lymphosarcoma 
Lymphosarcoma 
Lymphosarcoma 
Lymphosarcoma 
Lymphosarcoma 
Lymphosarcoma 
Lymphosarcoma 
Lymphosarcoma 
Lymphosarcoma 


Average values 


Cholesterol 


Esters 


mg./100 ml. Per Cent mg./100 ml. Per Cent 


108 
105 
101 


99.2 


52 
60 


49 


Alb. 


Remission 
Cholesterol Esters 
145 76 
193 78 
162 72 
147 68 
176 75 
184 70 
135 67 
149 66 
175 78 
98 52 
140 49 
170 53 
158 78 
102 74 
117 74 
175 78 
190 66 
211 68 
143 78 
156.3 68.9 


Normal Values: Cholesterol 150 to 250 mg./100 ml., esters 


‘| 8-MYELOMA 


LYMPHOMA 


LIVER DISEASE 


y-MYELOMA 


NORMAL 


Fig. 2.—Paper electrophoretic migration of serum lipoproteins in normals and in patients with 


various diseases (see text). 


|_| Sex 
1. M 
2. M | 
M 49 
4. M 79 32 
5. k 142 65 
6. F 98 47 
F 107 38 
116 49 
] 92 51 
10. 17 F 87 37 
uy. 62 M 123 38 
12. N.S. 18 F 109 29 
13. F.O'C. 26 M - 101 55 
14. G.D. 35 M 34 42 
15. E.G. 61 M 67 4-4 
16. D.C. 71 M 115 71 
17. E.M. 27 F 122 46 
18. M 85 57 
19. I 94 49 
= 
& 
B a 


EASE 


ts with 
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NORMAL 


y-MYELOMA 


8-MYELOMA 


LIVER DISEASE 


LYMPHOMA 


B a Alb. 


Fig. 3.—Paper electrophoretic migration of serum glycoproteins in normals and in patients with 
various diseases (see text). 


NORMAL LYMPHOMA MULTIPLE MYELOMA 


GLYCOPROTEINS GLYCOPROTEINS 
5 - - -++ = 
— ocrum proteins . 
--- Serum lipoproteins Glycoproteins: + higher than normal 
t Protein-bound cholesterol = normal 


— lower than normal 


Fig. 4.—Graphic relationship of serum proteins, lipoproteins, glycoproteins and proteins and 
protein-bound cholesterol in (a) normal subject; (b) patient with lymphoma; (c) patient with 
multiple myeloma. 
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TABLE 3.—ELECTROPHORETIC MIGRATION OF PROTEIN-BOUND CHOLESTEROL, 


Initials 
H.W. 


H.R. 
W.W. 


Age 


29 


36 


81 


Ser 


M 


M 


TABLE 4. 


Initials 
G.A. 
McS.R. 
DS. 
N.B. 


TABLE 5. 


Initials 


H.B. 


Total Cho- 
Diagnosis Protein _ lesterol 

(relapse or remission) gm. % mg./100 ml. 

Hodgkin's granuloma 172 
(relapse) 

Hodgkin’s granuloma 6 130 
(relapse) 

Hodgkin’s granuloma 5.9 200 
(relapse) 

Hodgkin’s sarcoma 3.5 138 
(relapse) 

Hodgkin’s granuloma 6.8 210 
(after cortisone) 

Hodgkin's sarcoma 7.2 230 
(remission) 

Hodgkin’s sarcoma 6.9 180 
(remission) 

Lymphosarcoma 6.2 170 
(relapse) 

Lymphosarcoma 150 
(relapse) 

Lymphosarcoma 5.7 170 
(relapse) 

Lymphoblastoma 7.3 230 
(remission) 

Giant follicular lympho- 3.5 102 


blastoma (relapse) 
(*) Bound carbohydrates 
(+) : Increased amount 


Albumin 
Bound Bound 
Cho- Bound Carbo. 
lesterol Lipids hydrate, 
( 07 C7 
(*) 
31 31 20 ++ 
34 30.1 5) + 
36 29.2 29 + 
25 30.1 0 + 
32 16.3 12 
45.6 13.5 0 + 
18 18.2 0 
32 57.10 1% 
35.5 0 = 
42 30.6 18 + 
35 12.5 ++ 


ELECTROPHORETIC MIGRATION OF PROTEIN-BOUND CHOLESTEROL 


Total Cho- 
Protein lesterol 
Age Ser gm.% mg./100 ml. 
60 F 210 
57 F 8.6 170 
55 M 10.2 190 
62 F 8.3 168 


(*) : Bound carbohydrates 
(+) : Increased amount 


Albumin 
Bound Bound 
Cho- Bound Carbo- 
lesterol Lipids hydrates 
29 26.3 5 = 
28 20 0 
35 15.85 
33 19.25 


ELECTROPHORETIC MIGRATION OF PROTEIN-BOUND CHOLESTEROL 


Total Cho- 
Protein lesterol 
Age Sex gm.% mg./100 ml. 
52 F 8.4 145 
42 M 6.2 150 


(*) : Bound carbohydrates 
(+): Increased amount 


Albumin 

Bound Bound 

Cho- Bound  Carbo- 

lesterol Lipids hydrate 

(*) 
c € 

34 14.55 

tS 6 11.35 0 


JIPIDS 


IPIDS A 


18 


l4 


IPIDS A 


|_| M 
M 3.5 
| M 16 
27 M li 
F.D. 9 M 35 
M.A. 33 F 20 
M.G. 38 M 18 
B.L 62 M 10 
M.I. 34 F 38 
W.B. $2 0.5 
M.D 81 F 
BC. 43 16 
2] 
: 6 
4.7 


ESTEROL, 


Bound 
nd Carbo. 
ds hydrate: 


(*) 
++ 
+ 


+ 


LESTEROL 


Bound 
ind Carbo- 
ids hydrates 

(* 


LESTEROL 


Bound 
nd Carbo- 
pids hydrates 

(*) 


) 
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pips AND CARBOHYDRATES IN PATIENTS WITH VARIOUS TYPES OF LYMPHOMA 


a-Globulins B-Globulins y-Globulins 
Cho- Bound Carbo- Cho- Bound Carbo- Cho- Bound Carbo- 
lesterol Lipids hydrates lesterol Lipids hydrates lesterol Lipids hydrates 

% % % (*) % %o % (*) % % % (*) 

3.5 24 20 + 20.5 10 12 + 25 35 48 = 

2.985 23 15 9 32 51 

1% 18.3 23 +t 23 12.5 34 = 24 40 14 ae 

5 26.6 0 + 15 16 33.5 25 27.3 66.5 

0) 31 14 + 14 25 34 24 27.7 40 - 

18 22.9 23 + 16.4 29.7 26 20 33.9 51 ~ 

10 24 38 + 20 16 8 22 41.8 54 

33 0 0 13 0 35 2 22 42.9 48 

5 0 24 ++ 13.5 0 8 = $1.5 40.74 48 a 

17 13.5 21.4 + 26.4 32.4 7.3 21.1 21.7 71.5 

16 6.4 25 + 20 19.8 33.5 = 22 43.2 33.5 

2 28.75 12.5 + 25 12.5 25 = 25 23.75 50 


(=): Normal amount 
(—-)': Decreased amount 


IPIDS AND CARBOHYDRATES IN PATIENTS WITH MULTIPLE MYELOMA 


a-Globulins B Globulins y-Globulins 
Bound Bound Bound Bound Bound Bound 
Cho- Bound  Carbo- Cho- Bound Carbo- Cho- Bound  Carbo- 
lesterol Lipids hydrates lesterol Lipids hydrates lesterol Lipids hydrates 
" % % 7 % % % (*) % % % (*) 
18 18.2 0 = 24.9 29.20 10 28.1 26.3 85 + 
2] 20.7 0 = 16 30 10 — 35 29.3 90 + 
6 18. = 14 28.45 12 — 35 37.4 79 + 


3 5 
l4 20. 3: 5 


41 40.4 83 coe 12 20 8 
(=): Normal amount 
(—) : Decreased amount 


IDS AND CARBOHYDRATES IN PATIENTS WITH PARENCHYMAL LIVER DISEASE 


a Globulins B-Globulins y-Globulins 
Bound Bound Bound Bound Bound Bound 
Cho- Bound Carbo- Cho- Bound Carbo- Cho- Bound  Carbo- 
lesterol Lipids hydrates lesterol Lipids hydrates lesterol Lipids hydrates 
q 07 (*) C7 Cy (*) 
4.7 18.20 8.6 32 40.9 26.2 = 29.3 31.35 48 + 
9.2 10.7 7 19.4 39.25 23 == 28.8 38.70 70 + 


(=) : Normal amount 
(—) : Decreased amount 


4. 
+4 
5 ++ 


162 The American Journal of the Medical Sciences + 


b) tympHoma (Table 3 and Figs. 2, 
3, 4). This study included 31 cases of 
lymphoma of various types. In 19 se- 
rum cholesterol and esters only were 
studied both in stage of remission and 
in relapse; in 12, complete electropho- 
retic studies were carried out. 

In all cases with active disease the 
serum cholesterol level and percentage 
of cholesterol esters were decreased. 
Remission was followed by elevation 
of total as well as of esterified choles- 
terol (Table 2). Also in all cases with 
active disease the serum total protein 
was decreased. Albumin/globulin ratio 
was usually inverted (Fig. 1). The a- 
globulin fraction was increased in all 
cases; B- and y-globulin fractions were 
increased only occasionally. Thus there 
was marked hypo-cholesterinemia as 
well as severe abnormality of serum 
protein fraction distribution in. all in- 
stances of active lymphoma. 

Protein-bound cholesterol in- 
creased constantly in the albumin and 
less constantly in the a-globulin frac- 
tion, decreased in the -globulin frac- 
tion in all cases in relapse. Lipoproteins 
followed a normal pattern in 7 cases; 
were slightly increased in albumin and 
a-globulin fractions in 5 (Fig. 2). Gly- 
coproteins were slightly decreased in 
the albumin, B- and y-globulin frac- 
tions, and markedly increased in the 
a-globulin fraction in most cases 
(Fig. 3).* 

C) MULTIPLE MYELOMA (Table 4). 
Total proteins were increased in all 
cases, y-globulin being the predomi- 
nant fraction in 3 cases and £-globulin 


*One of the patients in this group (E.C.) 


of enlarged lymph nodes on the biliary tract. 


February, 1956 


in one (Fig. 1). Total serum choles- 
terol, and distribution of cholesterol in 
the various protein fractions were nor- 
mal. As previously described by other 
there was consider- 
able increase in the amount of lipids 
and carbohydrates bound to the patho- 
logically elevated serum protein frac- 
tions (Figs. 2, 3 and 4). 

Discussion. As mentioned in the 
introduction, studies of electrophoretic 
migration of protein-bound blood con- 
stituents in hematologic disorders have 
been few thus far. Striking abnormali- 
ties in serum protein pattern have been 
found in patients with multiple mye- 
loma!*:'7, Our results show that they 
are of lesser magnitude but of equal 
significance of lymphoma. In addition, 
changes in cholesterol and cholesterol 
esters were found in the lymphoma 
group. These were striking enough to 
be of possible diagnostic value. 

CHOLESTEROL AND PROTEIN-BOUND 
CHOLESTEROL IN LYMPHOMA. There was 
apparently direct relationship between 
activity of the disease, serum protein 
distribution and serum cholesterol level. 
Values of serum albumin, total choles- 
terol and cholesterol esters were low 
in general relation to the severity, and 
extension of the active disease; as re- 
mission set in, these values reverted 
toward normal. Serum globulin frac- 
tions exhibited an opposite trend. This 
pattern was fairly characteristic of the 
disease. Behavior of protein-bound 
cholesterol was probably of equal sig- 
nificance. In patients with active lym- 
phoma cholesterol was preferentially 


developed obstructive jaundice due to pressure 
As a result of this complication, there were a 


few appreciable changes in serum protein pattern, with relative increase of albumin and de- 
crease of 6-globulin fraction as compared to previous findings. Distribution of lipo- and glyco- 
proteins were essentially unmodified. Cholesterol level rose to 650 mg. per 100 ml., but esters 
dropped to a very low value (15%). The greatest percentage of cholesterol appeared bound to 
y- and £-globulin (53.0 and 21.0% respectively), a behavior similar to that found in liver dis- 
ease. The most interesting finding was perhaps, the permanence of serum cholesterol esters 
at a low level, indicating a basic abnormality of the metabolism of this substance, even when 


its absolute concentration in the serum was much elevated. 
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bound to the serum albumin fraction 
although this was decreased, and to a- 
globulin. In state of remission, choles- 
terol ‘was preferentially bound to p- 
globulin, as in normal individuals. 
Nothing more than a working hypothe- 
sis can be offered to explain these find- 
ings. It is likely that abnormalities of 
serum cholesterol and esters and of 
distribution of serum proteins reflect 
anomalies of synthesis of proteins and 
cholesterol and of esterification of 
cholesterol. Mechanism of these anom- 
alies is entirely obscure. Equally diffi- 
cult to interpret are the described 
changes in electrophoretic mobility of 
protein- -bound cholesterol. These are 
apparently independent of abnormal 
distribution of serum protein fractions 
alone. Thus, in parenchymal liver dis- 
ease we also found decrease in serum 
albumin and increase in globulin frac- 
tions, but cholesterol, as in normal sub- 
jects, was preferentially bound to p- 
globulin and lipo- and glyco- -proteins 


were predominantly found in and 


fractions (Table 5). 

The behavior of protein-bound 
cholesterol thus seemed typical of 
lymphoma; perhaps, of some diagnostic 
value. 

LIPOPROTEINS AND GLYCOPROTEINS IN 
LYMPHOMA. Lipoprotein changes were 
similar to those described for pro- 
tein-bound cholesterol, but they were 
considerably less constant. Evaluation 
of changes in electrophoretic mobility 
of glycoproteins in lymphoma _ was 
made difficult by poor knowledge of 
their behavior in normal conditions. In 
general, we found decrease of albumin- 
bound and y-globulin bound and in- 
crease of a-globulin bound carbohy- 
drates. While the latter finding was 
common to patients with high fever or 
suffering from malignancies*’, the 


former finding has, thus far, been seen 
only in lymphoma. 
BOUND CHOLESTEROL, LIPO- AND GLYCO- 
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PROTEINS IN MULTIPLE MYELOMA. Our 
results do not help to dissipate the con- 
fusion existing in the literature. Serum 
cholesterol level has been found to be 
normal!’, or low!* by differ- 
ent authors. It was normal in our 4 
cases, irrespective of the predominant 
serum protein fraction. Protein-bound 
cholesterol has been found tied primar- 
ily to the increased globulin fractions'*; 
we disagree with these findings, since 
we find almost normal cholesterol dis- 
tribution in our 4 cases. Regarding 
lipoproteins, Lewis and Page'* found 
no correlation between changes in se- 
rum protein pattern and _ lipoprotein 
distribution using ultracentrifugation 
techniques. However, Nikkilé’* by 
paper electrophoresis techniques found 
an increase of lipoproteins in the a, and 
B fractions, irrespective of the type of 
myeloma. Sachs'? found that lipids 
were concentrated in the fraction which 
was pathologically increased. Our find- 
ings agree closely with those of Sachs 
et al. There is no question that the 
diversity of technical tools, consider- 
able difficulty in correct determination 
of protein electrophoretic mobility in 
multiple myeloma and the very abun- 
dance of the proteins with likely phe- 
nomena of absorption may account for 
the disparity of the results. Our find- 
ings with respect to glycoproteins agree 
closely with those of Sachs et al.'7 who 
showed that carbohydrates are found 
in higher concentration in the patho- 
logically increased protein fraction. 
Summary. 1. A simple technique has 
made possible the study of electropho- 
retic mobility of protein-bound choles- 
terol in normal individuals and patients 
with lymphoma and multiple myeloma. 
These studies have been extended to 
the analysis of the electrophoretic be- 
havior of the ge and glycoproteins 
in these diseases. 2. In lymphoma, total 
cholesterol and cholesterol esters are 
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strikingly and characteristically de- 
creased in relapse and tend to revert 
to normal in remission. Protein-bound 
cholesterol is increased in the albumin 
and a-globulin fractions and decreased 
in B-globulin fractions in patients with 
active disease. Lipoproteins and glyco- 
proteins follow a similar but less strik- 
ing and predictable pattern. Alterations 
of free, esterified and protein-bound 
cholesterol are fairly typical of lym- 
phoma and found almost exclusively in 
advanced stages of the disease. They 
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are not due simply to abnormalities in 
the distribution of serum proteins since 
they are not found in parenchymal 
liver disease, where serum protein 
changes are similar to those seen in 
lymphoma. 3. In multiple myeloma, 
serum cholesterol level is normal and 
normally distributed among_ protein 
fractions; lipoproteins glycopro- 
teins are preferentially associated with 
the pathologically increased protein 
fractions. Similar alterations occur in 
liver disease. 


After the submission of this manuscript, an essentially similar method for 


determination of protein-bound cholesterol has been published by Jencks and Durrum (J. Clin. 


Invest., 34, 1437, 1955). 
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THE DEGREE OF CORONARY AND AORTIC ATHEROSCLEROSIS 
IN NECROPSIED CASES OF MULTIPLE MYELOMA 


By M. Sparn, M.D. 


InvinG J. GREENBLATT, PH.D. 


IsmIpORE SNAPPER, M.D. 


AND 


THEODORE Coun, M.D. 


(From the Department of Laboratories and the Messinger Research Laboratories of Beth-E]l 
Hospital, Brooklyn, New York) 


In studies on the pathogenesis of hu- 
man atherosclerosis particular attention 
has been accorded to the hypercholes- 
terolemic states that are often present 
in the nephroses, diabetes mellitus, hy- 
pothyroidism, xanthomatoses and fa- 
milial hyperlipemia. In these conditions 
generally greater degrees of atheroscle- 
rosis have been found for the compar- 
able age and sex than in the “normal” 
population. However, there has been 
little or no opportunity to study the 
extent of atherosclerosis in non-rectified 
hypocholesterolemic states. Such stud- 
ies as those by Wilens? on the state of 
nutrition as related to the degree of 
atherosclerosis, encompassed a wide 
variety of situations not necessarily as- 
sociated with low serum cholesterol 
levels. Recently, Greenblatt et al.1 have 
demonstrated that in multiple myeloma 
the serum beta lipoprotein levels in 
the Sf and Sfoo—199 classes are often 
low. These classes of serum beta lipo- 
proteins are the ones reported to be 
most often related to the development 
of atherosclerosis. They have also dem- 
onstrated that patients with multiple 
myeloma not infrequently have rapid 
plasma lipid clearances following test 
meals of olive oil. Based upon these 
facts and the experience of one of the 
authors (I.S.) that he could not find 


in his records a case of coronary occlu- 
sion in an extensive series of patients 
with multiple myeloma, it was decided 
to analyze the degree of coronary and 
aortic sclerosis on necropsied cases of 
multiple myeloma. 

As mentioned previously Wilens re- 
ported a striking relationship between 
the state of nutrition during health and 
during final illness and weight loss 
with the amount of coronary and aortic 
atherosclerosis observed upon _post- 
mortem examination. He accounted for 
this on the basis of the resorption of 
arterial atheromatous deposits during 
the period of wasting disease. For this 
reason a control group of consecutively 
necropsied cases who had died from 
cancer (mainly of the colon and 
stomach), and who had evidence of 
malnutrition, was similarly. studied. 
These cancer cases were not known 
especially to have low serum choles- 
terol levels or rapid plasma lipid clear- 
ances. Another group of necropsied 
individuals who had died suddenly as 
a result of accident, homicide or suicide 
were selected to serve as “normals.” 
Each group consisted of 104 cases of 
which the sex and the age distribution 
may be noted in Table 1. 

The degree of atherosclerosis as ob- 
served in the coronary arteries and 
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aorta was classified as either minimal, 
moderate or advanced, based upon the 
recorded observations in the necropsy 
protocol. The number of consecutive 
cancer cases studied was similar to the 
number of multiple myeloma cases 
studied in each institution. The “nor- 
mals” were cases selected from the 
Medical Examiner’s Office of West- 
chester County. 

Results. The findings in the three 
groups studied can be noted in Table 
1. In the multiple myeloma group, 82 
cases revealed minimal sclerosis where- 
as in the cancer group half of this num- 
ber were minimal and in the “normals” 


posit new lesions and to the resor ption 
of those lesions still in a reversible state 
during the period of illness. In 17 cases 
serum cholesterol determinations had 
been performed. In 15 of these, the 
serum cholesterol levels were below 
200 mg. per 100 ml. with such re pre- 
sentative values as 36, 93, 106, 120. 
121, 126 mg. per 100 ml. Thus the ob- 
servations that patients with multiple 
myeloma often exhibit extremely rapid 
plasma clearances and also reveal low 
serum cholesterol levels may be impor- 
tant factors in the small amount of 
atherosclerosis present in these pa- 
tients. Perhaps related to these distur- 


TABLE 1.—THE DEGREE OF CORONARY AND AORTIC ATHEROSCLEROSIS IN 
NECROPSIED CASES OF MULTIPLE MYELOMA, CANCER AND “NORMALS” 


Number of Cases 
104 (69 male) 
(35 female) 
Cancer 104 (65 male) 
(39 female) 
104 (74 male) 
(30 female) 


Type of Case 
Multiple myeloma 


only one-fourth. The reverse was ob- 
served in regard to the advanced de- 
grees of atherosclerosis. Thus, the 
amount of atherosclerosis was signifi- 
cantly less in the multiple myeloma 
group than in the cancer group despite 
similarities in age, sex and terminal 
state of nutrition. The difference be- 
tween the multiple myeloma group and 
the “normals” was even more striking 
in view of the fact that the “normals” 
were of somewhat younger age. 
Discussion. The minimal degree of 
atherosclerosis noted in the multiple 
myeloma cases cannot be accounted for 
simply on the basis of the terminal 
wasting process since the degree of 
sclerosis was much lower in this group 
than the cancer cases who usually had 
more marked degrees of malnutrition. 
This lesser amount of atherosclerosis 
probably results from the failure to de- 


Degree of Atherosclerosis 


Mean Age 


S.D. Minimal Moderate Advanced 

+ 2.0 82 14 8 
60 += 2.2 43 39 22 
53 += 2.8 18 D4 32 


bances of lipid transport is the altera- 
tion in the synthesis of proteins that 
has been reported in patients with mul- 
tiple myeloma. 

Analy sis of the 8 cases of myeloma 
that showed advanced sclerosis re- 
vealed in whom serum cholesterol 
determinations had been performed. 
These were 314 and 300 mg. per 100 
ml. and were in contrast to the low 
levels encountered in other cases. One 
of the other cases with advanced scle- 
rosis had had severe diabetes mellitus 
for many years, and another had had 
hypertension for many years. Of interest 
was the finding of only scant atheroscle- 
rosis in a 63-year- -old male with severe 
hypertension for many years whose 
heart on postmortem examination 
weighed 820 gm. 
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sclerosis than would originally be ex- myeloma revealed significantly _ less 
pected for the age and sex of the cases atherosclerosis in the aorta and coro- 
involved would appear to add further nary arteries than in corresponding 
significance to the role of cholesterol groups of cancer cases and “normals.” 
metabolism and lipid transport in the 2. This lesser degree of atherosclero- 
pathogenesis of human atherosclerosis. sis in myeloma cases is often associated 

Conclusion. 1. Studies on a necrop- with low serum cholesterol levels and 
sied series of 104 cases of multiple rapid plasma lipid clearances. 
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SUMMARIO IN INTERLINGUA 


Le Grado de Atherosclerosis Coronari e Aortic in Casos Necropsiate de 
Myeloma Multiple 


1. Studios necroptic de un serie de 104 casos de myeloma multiple revelava, 
in comparation con correspondente series de patientes de cancere e de subjectos 
normal, significativemente minus atherosclerosis del aorta e del arterias coronari. 

2. Iste grado inferior de atherosclerosis in casos de myeloma es frequentemente 
associate con basse nivellos seral de cholesterol e un rapide clearance de 
lipido plasmatic. 


MYOCARDITIS IN VIRAL 


(EPIDEMIC) HEPATITIS*® 


By Otto Sapuir, M.D. 


GEoRGE D. AMROMIN, 


M.D. 


AND 


H. Yoxoo, M.D. 


(From the Department of Pathology, 


Ir is well known that myocarditis 
may constitute a serious complication of 
virus diseases. Poliomyelitis, measles, 
mumps, viral pneumonias, encephalitis, 
and infectious mononucleosis, although 
its viral cause was never proved, are 
some in which myocarditis has been 
described. There are only a few reports 
of its occurrence in viral hepatitis. Be- 
cause of the apparent importance of 
myocarditis as a serious complication 
and the increasing incidence of hepa- 
titis, we thought it of interest to study 
pertinent cases. 

Myocardial changes in viral hepatitis 
have been rarely reported in the litera- 
ture. Lyon* mentioned the occurrence 
of myocarditis in epidemic hepatitis. 
Adler and Lyon’ reported on cardiac 
disorders associated with infectious 
hepatitis. However, they referred only 
to electrocardiographic ‘changes. Dehn 
et al.2 also described electrocardio- 
graphic changes in cases of infectious 
hepatitis. Lucké* mentioned only hem- 
orrhages in the heart, located in the 
e picardium and commonly beneath the 
septal endocardium of the left ven- 
tricle near the undefended space. 
While Lucké and Mallory’ referred to 
the various changes in a number of 
organs in observations on the fulmin- 
ant form of epidemic hepatitis, they did 
not mention myocardial changes. 


*Aided by the Ira Frank Fund. 


°°This Department is supported in part by 
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Michael Reese Hospital, Chicago, Illinois) 


Wood!! found in one of his 10 cases 
definite myocarditis characterized by 
infiltration of lymphocytes and mono- 
nuclear phagocytes. These were more 
numerous beneath the endocardium 
and in the papillary muscles. Lyon® 
(1952) noted parenchymatous degen- 
eration of the cardiac muscles, to 
which the term myocardosis was ap- 
plied. He also mentioned frequent 
electrocardiographic changes in various 
types of primary liver diseases. Eisen 
and Markovich*® noted severe hemor- 
rhagic manifestation with a hemor- 
rhagic pericardial exudate. Microscop- 
ically, sections of the pericardial sur- 
faces disclosed foci of hemorrhage and 
intense, nonspecific inflammatory re- 
action of lymphocytes, neutrophils, 
plasma cells, mononuclear elements 
and scattered fibroblasts. These chang- 
es were sharply demarcated from the 
unchanged myocardium. 

This study is based on a re-examina- 
tion of the clinical records and necrop- 
y findings of four instances of viral 
(epidemic) hepatitis. Although their 
viral nature cannot be proven, it seems 
quite clear that the histopathologic 
changes in the liver in these cases cor- 
respond well to the concept of viral 
hepatitis. Only a very short outline of 
the pertinent histories and findings will 
be given. 


the Michael Reese Research Foundation. 
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Case Reports. case 1. The first patient® 
was a 54-year-old white female who had an 
upper gastrointestinal upset 2 weeks before 
admission after which jaundice appeared. 
[here was no history of previous blood or 
plasma transfusions. On examination, she was 
deeply jaundiced. The heart was slightly en- 
larged to the left and there was a_ systolic 
murmur in the region of the third and fourth 
left interspaces. Bilirubin but no urobilinogen 
was found in the urine. The serum alkaline 
phosphatase was 16.5 units, the total serum 
protein 9 gm. per 100 ml. with 6 gm. globulin. 
The serum bilirubin was 39.6 mg. per 100 ml., 
the cholesterol 140 mg. per 100 ml. with 
27.5% esters. Cephalin flocculation was 4 plus. 
The patient rapidly went into coma and the 
jaundice deepened. The blood “swage was 
100/60, temperature 98.6°, pulse rate 80. 
She died on the second hospital day. 

At necropsy the patient was severly jaun- 
diced. There were 250 ml. of clear fluid in 
the peritoneal cavity. Only the most im- 
portant findings will be given. The heart 
weighed 340 gm. and the epicardium was 
normal. There was an old endocarditis of 
the aortic and mitral valves, seemingly of 
the rheumatic type. Just beneath the endocar- 
dium of the left ventricle in the region of 
the interventricular septum there was an 
area of subendocardial hemorrhage measur- 
ing about 1 x 1.5 cm. in greatest dimen- 
sion. The liver was markedly shrunken, soft, 
and weighed 810 gm. Its capsule was 
wrinkled and the color varied from red- 
purple to red-brown. Over the surface were 
yellowish-green, slightly raised _ nodules 
measuring from 1 to 3 mm. in thickness. The 
kidneys weighed 310 gm., were soft and 
deep brown-green. 

Microscopically, the myocardium disclosed 
a moderate amount of newly formed, focally 
hyalinized connective tissue, most marked 
in the region just beneath the aortic cusps. 
The base of the latter also showed much 
fibrosis and hyalinization with a number of 
newly formed blood vessels and occasional 
accumulations of lymphocytes at the base of 
the valve. These changes appeared to be 
quite consistent with an old endocarditis of 
the rheumatic type. Throughout the myocar- 
dium there was also a moderate perivascular 
fibrosis with an occasional lymphocyte or 
endothelial leukocyte. In other areas there 
was a varying amount of fibrous tissue inter- 
rupting the course of the muscle fibers. In a 


Saphir et al.: MYOCARDITIS IN VIRAL HEPATITIS 169 


number of sections, however, an entirel 
different histologic picture presented itself. 
There were areas where the muscle fibers 
were spread by an edema-like material which 
contained a few a myocardial 


reticulocytes and polymorphonuclear leuko- 
cytes. An occasional muscle fiber appeared 
necrotic. (See Figs. 1 and 2.) 

The most outstanding changes, however, 
were found in the interventricular septum, 
close to the areas of the subendocardial 
hemorrhages which were more or less confined 
to the region of the left bundle of His. In 
a number of sections, where the branches 
of the bundle could easily be identified, 
they were flanked on two sides by many 
extravasated red blood corpuscles. The 
muscle fibers of the bundles showed varying 
degrees of cloudy swelling and also outspoken 
foci of necrosis. However, in other sections 
where there were no hemorrhages, the 
muscle bundles were surrounded by poly- 
morphonuclear leukocytes. These cells also 
extended into the aia regions of the 
myocardium itself. Foci of muscle necrosis 
were found not only in the bundle but also 
in the adjacent myocardium. The blood ves- 
sels showed no changes of note. 


To summarize: A patient with an old 
history of endocarditis developed viral 
hepatitis and died rather rapidly. 
Acute myocarditis was found in addi- 
tion to older inflammatory changes in 
the myocardium and aortic valve. The 
acute myocarditis was diffuse and also 
affected in a more localized fashion the 
region of the left bundle of His where 
there were also foci of hemorrhages. 
Characteristic were small areas of mus- 
cle fiber necrosis. 


cAsE 2. The “second patient} was a 33- 
year-old white female who was admitted be- 
cause of acute cramping pains in the right 
upper quadrant fagsociated with jaundice. 
There was a hist@#y’ of receiving a “flu shot’ 
4 months prior to admission. On physical 
examination she was not in acute distress. 
There was a deep right upper quadrant ten- 
derness. During her hospital stay the jaundice 
increased in severity. Coincidently she became 
mentally confused. A few ecchymoses de- 
mee | over the body and sclerae. The area 


*“We are indebted to Dr. H. Krasso for the use of the clinical record. 
tWe are indebted to Dr. H. Levin for the use of the clinical record. 
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of the liver dullness decreased and the liver 
edge could not be palpated. She gradually 
become comatose and expired in coma. The 
urine showed no urobilinogen but bilirubin 
was present. The serum bilirubin was 39.6 
mg., serum cholesterol 156 mg., cholesterol 
esters 32.2%. Thymol turbidity test was 2.1 
and 4.2 units and the cephalin-cholesterol 
flocculation was 4 plus. The alkaline phospha- 
tase was 9.8 units, and the prothrombin time 
50% of normal. The temperature was 103° 
with a pulse rate of 96 to 112. She died 21 
days after admission. The electrocardiogram® 
showed the following: rate 81, P-R interval 
0.18 sec., low voltage in all limb and chest 
leads, S-T depressed in lead 2, T small and 
inverted in V-2, S-T depressed in V-5 and 
6, S-T elevated in ,Vx; intermediate posi- 
tion; transition zone in normal position; sinus 
rhythm; nonspecific abnormalities. 

‘At necropsy the skin was markedly jaun- 
diced and of a deep green to orange-tinged 
yellow. The abdominal cavity contained 4,000 
ml. of a clear yellow liquid. The heart weighed 
240 gm. There were a number of subepicar- 
dial petechial hemorrhages and a few small 
and larger subendocardial hemorrhages with- 
in the left ventricle. The liver was generally 
yellow-tan and shrunken, weighing 800 gm. 
The liver lobes were disproportionately small- 
er and the capsule was finely wrinkled. On 
section there was a complete distortion of 
the normal architecture with large red hem- 
orrhagic areas adjacent to elevated yellow- 
green nodular patches and flat tan flesh 
areas. The kidneys were markedly norton: | 
weighing 510 gm. They were dark green and 
contained a number of petechial hemorrhages 
throughout the surface. Also, the pelves and 
ureters showed submucosal hemorrhages. 

Microscopic sections of the myocardium 
disclosed many areas of interstitial edema 
with a few interspersed lymphocytes and poly- 
morphonuclear leukocytes. Outstanding, how- 
ever, were small foci of necrosis of muscle 
fibers which were either surrounded or par- 
tially replaced by myocardial reticulocytes, 
a few lymphocytes and polymorphonuclear 
leukocytes. Often the former two cell 
types predominated and there were only 
a few granulocytes. ‘The adjacent endo- 
cardium also showed a few inflammatory 
cells. Occasionally also adjacent interstitial 
spaces were infiltrated by these cells. Often 
only minute foci of necrosis in muscle fibers 


*We are grateful to Dr .R. Langendorf for reviewing the electrocardiograms. 


°°We are indebted to Dr. N. Sloane for the use of the clinical record. 
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were seen. In other fields typical localized 
abscesses were seen. In their midst rare 
clumps of cocci resembling staphylococci 
could be noted. Minute foci of necrosis with 
a few inflammatory cells were also present 
just beneath the endocardium, in the re- 
gion of the bundle of His. The latter consist- 
ed of lymphocytes with a few polymorpho- 
nuclear leukocytes intermingled with red 
blood corpuscles. Abscesses were also seen 


in both kidneys. 


In summary: A 33-year-old female 
who developed an increasingly severe 
jaundice showed in addition to hepa- 
titis, myocarditis which was both dif- 
fuse and focal. The latter was charac- 
terized by necrosis of muscle with 
many inflammatory cells which were 
also found just beneath the endocar- 
dium. In addition there were also typi- 
cal abscesses in the myocardium and 


kidneys. 


casE 3. The third patient** was a 49-year- 
old Negro male who was admitted as an 
emergency with slight jaundice, chills and 
fever, and emesis followed by pain. The pa- 
tient was in shock with a blood pressure of ¢ 
50/20, pulse 140, and temperature of 101° 
F. He vomited 400 ml. of green, bile-colored 
material. Levophed was started to combat 
shock with only slight response. The patient 
became comatose and the temperature climb- 
ed to 106.2° F. He died 2 days after admis- 
sion to the hospital. Serial electrocardiograms 
taken shortly before death disclosed the fol- 
lowing: 

The first electrocardiogram was reported 
as showing a rate of 136; P-R interval 0.14 
sec.; P, QRS and T small in 1; P large and 
pointed in 2, 3, and ,Vr; S-T slightly de- 
pressed in 3 and ,Vr, slightly elevated in 
a Vz and a Vi; T notched in V-2 and in V-3; 
sinus tachycardia; semivertical _ position; 
P-pulmonale; a definitely abnormal curve: 
such records are seen in chronic pulmonary 
diseases (pulmonary emphysema ). 

The second electrocardiogram was reported 
as showing a rate of 167 (notably faster 
than before); interval 0.14 sec.; 
QRS more upright in 1, mainly in- 
verted in 2 and 3; T indiscernible in 1, 
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smaller in 2 and 3; QRS upright in V1, 
mainly inverted in ,Vr; T less inverted in 
aVu; T less upright in V-4 to V-6; sinus 
tachycardia; semihorizontal position; P-—pul- 
monale; definitely abnormal curve: the change 
between the last two records nonspecific. 

The third electrocardiogram was reported 
as follows: rate 120; P—R interval shortened 
and variable; QRS slightly slurred and 
widened throughout the record; S—-T more 
depressed in 1 to 3, more elevated in , Vr; T 
inverted in , V1; S-T more depressed in , Vr 
and depressed in V-4 and V-5; A-V nodal 
tachycardia, with A-V disassociation; horizon- 
tal position; definitely abnormal curve, the 
changes nonspecific. 

At necropsy the sclerae were moderately 
icteric. The abdominal cavity contained 300 
to 400 ml. of a clear yellow liquid. The heart 
was enlarged, weighing 390 gm. There were 
no grossly discernible abnormalities. The 
liver weighed 1,980 gm. Its surface was 
smooth, yellowish-brown, mottled with yel- 
low. The cut surfaces exhibited more or less 
ill-defined yellowish-red areas of necrosis. The 
liver consistency was very soft. The kidneys 
were enlarged, weighing 510 gm., very soft 
and greenish-yellow in color. On microscopic 
examination the myocardium showed a very 
slight increase in connective tissue which was 
easily noted between the heart muscle fibers. 
Often the muscle fibers were spread by an 
edema fluid, which contained lymphocytes and 
a few polymorphonuclear leukocytes. Scat- 
tered throughout, however, were also foci 
of muscle fiber necrosis with a few infiltrat- 
ing polymorphonuclear leukocytes, lympho- 
cytes and myocardial reticulocytes. Sometimes 
a few necrotic muscle fibers were encountered 
close to foci of, or surrounded by, inflamma- 
tory cells, but were not invaded by them. 
There were also a few necrotic. muscle 
bundles seemingly embedded within healthy 
fibers. Only the capillaries between some of 
the necrotic bundles contained a few poly- 
morphonuclear leukocytes and monocytes. 
There were no hemorrhages. The blood ‘ves- 
sels showed no significant alterations. (See 
Figs. 3 and 4.) 


In summary: This patient, who ap- 
parently developed a fulminating form 
of viral hepatitis, dying shortly after 
admission, with definitely abnormal 
electrocardiographic tracing, also prov- 
ed to have had myocarditis. The out- 
standing changes were foci of scattered 


°We are indebted to Dr. A. Nachman for the use of the clinical record. 
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necrosis of cardiac muscle fibers with 
acute inflammation. 


casE 4. The fourth patient® was a 6-year- 
old white male who developed fever and 
vomiting 2 weeks before admission. About 
a week and a half before admission his urine 
darkened and his skin became yellow. The 
jaundice gradually increased in intensity. Two 
days before admission he developed a 
maculopapular rash over his entire body. On 
admission the child was lethargic and mod- 
erately dehydrated. There was marked jaun- 
dice. The liver was palpable 5 cm. below the 
right costal margin. The temperature was 
100.6° F. and pulse rate was 140. The urine 
bilirubin was 4 plus and urine urobilinogen 
was negative. The serum bilirubin was 51 mg. 
per 100 ml. and the serum alkaline phos- 
phatase was 6.2 units. On the second day of 
his hospital admission he developed _pete- 
chial hemorrhages. During the first 3 days 
he continued to have a fever and the liver 
gradually decreased in size. He died on the 
fifth hospital day. 

At necropsy the skin and sclerae were 
markedly jaundiced. The heart weighed 150 
gm., which is considerably larger than normal. 
The mural endocardium corresponding to the 
interventricular septum of the left ventricle 
showed a number of petechial hemorrhages. 
The liver was smaller than normal and ex- 
tremely soft, weighing 500 gm. (instead. of 
about 640 gm.). It was of greenish color. 
On section, a more or less distinct difference 
between the cut surface of the right and 
left lobes could be made out. At first glance, 
the cut surface of the right lobe seemed to 
show an exaggerated architecture. The cen- 
tral zones were markedly enlarged, more 
oval or rectangular in shape. This was seem- 
ingly the result of necrosis or severe degen- 
eration of adjacent portions of the central 
veins. The periportal spaces were greenish- 
yellow and decreased in extent. The cut sur- 
face of the left lobe of the liver showed very 
small central zones with yellowish periportal 
spaces which seemed normal in size. The 
bile ducts showed no gross changes. Neither 
the hepatic artery, the portal vein, nor the 
hepatic veins disclosed any abnormalities. The 
bile ducts, including the papilla of Vater, 
were patent. The kidneys were enlarged, 
weighing 250 gm. They were soft and dark 
green. (See Figs. 5, 6 and 7.) 

Microscopic sections of the myocardium 
again disclosed in a number of sections an 
edematous fluid separating the heart muscle 


vith 


/ear- 
and 
bout 
The 
Two 
1 a 
. On 
nod- 
aun- 
the 
Was 
1rine 
ogen 
mg. 
yhos- 
ry of 
pete- 
days 
liver 
1 the 


were 
150 
rmal, 
o the 
tricle 
ages. 
1 ex- 
id. of 
color. 
rence 
and 
lance, 
ed to 
cen- 
more 
seem- 
egen- 
entral 
enish- 
t sur- 
| very 
portal 
The 
either 
the 
The 
Vater, 
arged, 


| dark 


rdium 
ns an 
nuscle 


Fig. 5.—Note the necrosis of muscle fibers, the edema and principally lymphocytes. Note also 
involvement of endocardium. X 250. Iron hematoxylin and eosin preparation. 

Fig. 6—Note the inflammatory cells in the region of the bundle of His. There is also severe 

degeneration of muscle fibers of the bundle. x 350. Iron hematoxylin and eosin preparation. 

Fig. 7.—Note the hemorrhage in the bundle of His, the degeneration of muscle bundle and 


the swelling of the lining endothelial cells of the endocardium with a few inflammatory cells. 
x 450. Iron hematoxylin and eosin preparation. 
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fibers. There were also a few inflammatory 
cells noted, mainly polymorphonuclear leu- 
kocytes. Sections which were taken from the 
interventricular se ptum corresponding to the 
left ventricle disclosed extravasation of red 
blood corpuscles, as was noted grossly. They 
were more or less confined to the bundle of 
His which was obviously compressed. How- 
ever, polymorphonuclear_ leukocytes, lympho- 
cytes and a few endothelial cells were also 
seen surrounding individual bundles which 
showed either marked cloudy swelling or 
clear-cut necrosis. The lining endocardial cells 
in certain areas were markedly swollen, and 
foci of polymorphonuclear leukocytes were 
noted between them and in the adjacent myo- 
cardium. In other fields there were localized 
accumulations of granulocytes, a few lympho- 
cytes and endothelial leukocytes, intermingled 
with red blood corpuscles attached to the 
endocardium and appearing as minute throm- 
bi. There was a_ diffuse marked cloudy 
swelling of the muscle fibers. ; 


In summary: In this child with typi- 
cal liver changes of acute viral hepa- 


titis, a rather severe myocarditis was 
found. Many changes con- 
fined to the left bundle branch. 


In addition to outspoken hemorrhages, 
there was acute inflammation with 
muscle necrosis. There was also a more 
diffuse myocarditis. 

Discussion. In all of these patients 
both acute hepatitis and myocarditis 
were found. Although there is no defin- 
ite proof that the hepatitis was of viral 
origin, grossly and microscopically it 
corresponde 1d to the classical de scrip- 
tion of Lucké® and many others. Clin- 
ically, and from the clinical laboratory 
point of view, these patients were diag- 
nosed as having viral hepatitis. Clin- 
ically, myocarditis was suspected in 2 
patients because of the electrocardio- 
graphic changes. Also the rapid clinical 
course in three of these patients (Cases 
2, 3 and 4) may have led to the as- 
sumption of a severe complication. Al- 
though 3 of our 4 patients also had an 
early bronchopneumonia, it is not likely 
that the myocarditis was caused by 
whatever had caused the pneumonia, 
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because the bronchopneumonia was 
obviously a terminal event. In a study 
on myocarditis complicating pneu- 
monia it was shown that myocarditis 
usually occurred late in the disease 
when the lung showed evidence of or- 
ganization. Besides, the myocarditis 
had quite characteristic _ histologic 
features which are not encountered in 
that complicating bronchopneumonia’. 
Case 3 also showed evidence of pyemia 
with abscesses in the myocardium and 
kidneys. Although the abscesses in the 
myocardium, or the suppurative myo- 
carditis, were obviously caused by 
staphylococci, there were also other 
inflammatory changes in the myocar- 
dium which corre sponded well to those 
seen in our other 3 patients, so that it 
may be assumed that the patient had 
both lesions in the heart: st: iphylococ- 
cic abscesses and a myocarditis most 
likely caused by the virus of epidemic 
he »patitis. In the following only atten- 
tion to the latter is being given. 
The most characteristic feature of the 
myocarditis was minute foci of necro- 
sis of isolated muscle bundles. These 
were often surrounded by lymphocytes, 
myocardial reticulocytes and a few 
polymorphonuclear leukocytes. How- 
ever, also minute isolated necrotic mus- 
cle fibers not surrounded by inflamma- 
tory cells were noted. Most interesting 
are the isolated muscle fiber necroses 
involving the left bundle of His with 
the presence of a few lymphocytes 
and polymorphonuclear leukocytes, as 
noted in 3 of our 4 patients. These were 
discovered since sections were taken 
through the septum because of the 
gross hemorrhages. While these also 
showed the extravasation of red blood 
corpuscles accompanying the individ- 
ual bundles, outspoken inflammatory 
cells with or without red blood cor- 
puscles were found adjacent to the 
petechiae. The fibers of the bundles 
could be clearly identified because of 
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their course parallel to the endocar- 
dium, because of their lighter color 
and because of a moderate amount of 
edematous connective tissue separat- 
ing them from the remainder of the 
myocardium and endocardium. Hemor- 
rhages in that particular area have 
been found in many instances of jaun- 
dice and were also described by 
Lucké®. One of our cases (Case 4) also 
showed a minute thrombus attached 
to the endocardium similar to those 
which have been reported in children 
to be a source of emboli in myocar- 
ditis'”. However, no embolic phenom- 
ena were present. 

Also diffuse myocarditis was found 
characterized principally by an edema- 
tous fluid with very few interspersed 
inflammatory cells. This myocarditis 
can well be classified as serous myo- 
carditis. 

As stated above, there is no definite 
proof that the myocarditis observed in 
these patients with viral hepatitis was 
caused by the same agent as the hepa- 
titis. However, the minute foci of ne- 
crosis in the myocardium which were 
found in all these instances have also 
been reported in cases of other virus 
myocarditis’ and seem quite charac- 
teristic. 

It is difficult to estimate how much 
the myocarditis contributed to the 
death of the patients. Generalized hy- 
peremia and edema were noted in all 
patients, although the latter may also 
have been caused by liver failure. How- 
ever, the short clinical course of 3 
of our 4 patients can be explained by 
the complicating myocarditis. In con- 
trast, the patient who had suppurative 
myocarditis and seemingly viral myo- 
carditis died on the 21st day of her 
hospital stay, perhaps indicating that 
the myocardial involvement here oc- 
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curred rather late, which is well cor- 
related with the microscopic picture 
showing only recent changes. While it 
is, of course, also possible that the 
patients succumbed to the liver failure, 
the mere fact that morphologic changes 
were found in the myocardium and 
that 3 patients died after a relatively 
very short course of the disease would 
indicate that myocarditis was at least 
contributory to, if not the sole cause 
of, death. 

The purpose of this investigation was 
to point out the existence of myocar- 
ditis in epidemic hepatitis. These 4 
ases were found among 6 instances 
of epidemic hepatitis which came to 
our observation between the years 
1949 to 1955. It would seem that elec- 
trocardiographic studies are indicated 
in every patient with viral hepatitis, 
as well as with other viral diseases. Un- 
fortunately, such studies were made in 
only 2 of our 4 patients. If myocarditis 
is suspected, this complication may be 
combated by the realization that three 
types of changes are found in the myo- 
cardium, namely, the more diffuse 
serous inflammation, the foci of necro- 
sis of isolated muscle bundles, and the 
changes in the bundle of His. 

Summary. Among 6 patients dying 
with acute viral hepatitis there were 4 
with acute myocarditis. Three of these 
patients died after a relatively short 
course of the disease, 2 with electro- 
cardiographic changes which in retro- 
spect can well be interpreted as having 
been caused by the myocarditis. The 
changes in the myocardium were char- 
acterized by minute foci of necrosis 
and a more diffuse serous inflamma- 
tion. In 3 of these 4 cases the bundle 
of His was involved, with necrosis of 
isolated fibers, hemorrhage and an 
acute inflammatory exudate. 
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Myocarditis in ( Epidemic ) Hepatitis Viral 


Inter 6 parte ntes moriente con acute he patitis viral, 4 habeva acute myocardit 
Tres de iste patientes moriva post un relativemente breve curso del morbo 2 c 
iterations s clectrocardiographic om retrospecto pare bea interpretabile con 
causat pe mvocarditis Le alterationes in le mvocardio « eva characterisat 
per minute focos necrotic e un plus diffuse inflammation serose In 3 del 4 case 
le cle His iInvolvite COT TeCCTOSIS cle fibra isolate hemorrhagia 


un acute exsudato inflammiatori 
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fractamento a Tartrato de Pentolinium in Casos Ambulatori de Hypertensi: 
Un Methodo pro le Regulation del Dosage 


Vartrato de pentolinium se provava altemente satistactori in le reduction d 


SUNnCUINEs? de 26 patie ntes con sever o progressive hypertension tracta 


urante periodos de inter septimanas 1] menses 


Le dro esseva administrate oralmente tres vices pel e, con un dosage tot 
plus que 300 mg. Omne administrationes esseva facite un medie he 
inte repastos Rese doses cle (),25 me esseva idministrate immediat 


mente post le repastos ln omne patientes reductiones significative (non nec 
sarimente usque a nivellos normal) occurreva in le systolic e diastolic pressio 
sanguinee in posituras tanto sedente Como etiam jacent 

Le stato cardiac, retinal, e coronari de omne patientes esseva meliorate, s 
non le pression sanguinee esseva reducite a nivellos vicin al norma. Un patier 
moriva ce hemorrhagia cerebral in’ de specto de ul reduction del press 
systolic per 36 mm Hg e del pression diastolic per 35 mm Hg 

Le correcte regulation del programma therapeutic resultava in le dominat 
de effectos lateral 

Le meticulose adjustamento del dosage es le plus importante factor individ 
in le uso de pentolinium. Le action physiologic ganglio-blocante de pentolin 
resultant 


n le interruption del normal reflexo vasoconstrictor Compensatori, 
action que se manitesta pel varlationes postural esseva usate como guida it 
determination del dose de election pro le individuo in question 

Observationes del pression sanguinee, facite a non importa qual temps 
durante le activitate del droga (amontante a un total de circa 8 horas 
medio del “methodo angular,” servi a indicar si le reflexo postural vasoconstri 
es rumpite QO ancora ntacte e, per consequente, si o non le dose debe ¢ 
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adjustate 
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AMMONIA LEVELS IN HEPATIC INSUFFICIENCY 
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Results. The fasting level of ammonia 
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titis, the ammonia levels did not rise 
significantly higher than did those of 
the controls. It should be emphasized, 
however, that these patients with hepa 
titis had all passed the most severe 
phase of the disease. 

In Fig. 8 are shown the plasma am 
monia levels resulting from the oral 
administration of 100 gm. of gelatin 
\fter a control determination, chlor 
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administration of glycine instead « 
velatin. Again, the antibiotic did 1m 
prevent the slight rise of plasma am 
monia following the administration otf 
the glycine. 

Discussion. The abnormal levels of 
plasma ammonia demonstrated in pa 
tients with hepatic coma and in som 
patients with cirrhosis are in agre 
ment with the observations of others' 
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lowered ammonia levels during a period of tetracycline 


tetracycline, 2 gm. daily, was adminis 
tered orally for 3 days and the “gelatin 
tolerance test” repeated As may be 
scen trom Fig. 8. there were moderate 
elevations of the ammonia levels after 
this dose of gelatin both in normals and 
cirrhotics. The administration of chlor 
tetracycline resulted in no significant 
lessening of the rise of plasma ammonia 
after the administration of gelatin. 
Similar results were obtained with the 


inistration 


10-16 


Abnormal elevation of plasma 
ammonia in patients with — cirrhosis 
given large oral doses of ammonium 
chloride has also been previously © 
ported®.'*.'®, Elevated levels during the 
course of viral hepatitis, observed in 
the present study, have not been «m- 
phasized before 

The concept that elevation of th 
plasma ammonia level in patients ith 


cirrhosis and in animals* or humuns 
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with Eck fistulae is the result of the 
passing of the liver via the collateral 
circulation has been’ generally 
cepted’ The demonstration of ele 
vated ammonia levels during — the 
course of hepatitis raises the possibil 
ity that impairment of the ability of 
the liver to metabolize the ammonia 
may play a role. Palmer and_ Brick" 
have recently implied the occurrence 
ot portal hypertension in acute hepa 
titis by reporting esophageal varices in 
several patients with this disease. In 
spite of this evidence the acuteness of 
the elevation and the parallelism be 
tween the elevated ammonia levels and 
the intensity of the disease are mor 
in keeping with the role of parenchy 
mal dystunction than with that of live: 
by-passing in producing the ammonia 
Sherlock and her associ 
ates*” and McDermott, e¢ have 
also concluded that hepatic inability 


clevations 


to metabolize the ammonia may con 
tribute to the elevated levels “These 
workers found higher levels of am 
monia in the hepatic venous blood than 
in the peripheral venous blood in pa 
tients with severe hepatocellular dis 
Case 

It was anticipated that the quanti 
tative aspects of the liberation of am 
monia from proteins by intestinal bi 
teria could be demonstrated by oral 
administration of gelatin or glycine 
The resulting rise of plasma ammonia 
levels was too slight, however, to ful 
fill this purpose, and, therefore. to 
measure the effectiveness of tetracy 
cline drugs in inhibiting the bacterial 
production of ammonia in the intestine 
The observations in patient ]. H. (Fig 
6) do suggest that elevated ammonia 
levels may under some circumstances 
be depressed by these antibiotics. It 
has indeed been postulated that the 
occasional beneficial effect of chlortetra- 
cycline in patients with hepatic coma 
may depend on this mechanism®:'® 
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It has recently been reported tha 
the patency of porta caval shunts ma‘ 
height of th 
plasma ammonia level after an on 


dose of ammonium citrate. Eisemar 


be estimated by the 


has stated that the rise of the plasm 
ammonia level after an oral dose ¢ 
ummonium citrate is slightly greater 
the cirrhotic patient than in the norma 
while after porta-caval shunt’ th 
blood ammonia rise resulting from on 
ammonium salts is marked and pri 
longed. The ammonium chloride toler 
nce curves in 7 cirrhotic patients wit! 
out porta caval shunts, reported in tl 
present study, demonstrates that. tl 
spontaneous Eck fistulae of advance 
cirrhosis may also produce marked ek 
vation of the ammonia tolerance curv 
Results similar to ours have been r 
ported by Traeger and his associates 
\lost observers agree that the cor 
lation between plasma ammonia ele 
tion and hepatic coma is not absolut 
Although the p! isma of patients in } 
patic coma showed ammonia leve 
above normal, there were many ] 


tients with liver disease, not in con 


who had higher levels than some 
those who were comatose. While th 
plasma ammonia level is more cons 
tently relatable to hepatic coma tl 
anv other biochemical abnormality 
the blood, a consistent role of this ab 
ration in the pathogs nesis of coma 
mains to be proved Nevertheless, th 
studies from various clinics suppor 
wn important role of ammonia in 
patic insufficiency 

Summary and Conclusions. Plasin 
immonia levels were found to be 
vated in 16 patients with hepatic com 
and in some of a group of noncomatos 
patients with cirrhosis and hepatitis It 
patients with viral hepatitis the «l 
vated levels were noted during th 
period of greatest intensity of | thei 
disease, but not during convalescenc 
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tween elevated ammonia levels and demonstrated in patients with cirrhosis. 


ma was demonstrable consistently, Attempts to demonstrate a suppressive 


| between intensity of disease and effect of tetracycline on intestinal bac- 
ited levels frequently. Impaired terial production of ammonia yielded 
erance to ammonium chloride was inconclusive results. 
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SUMMARIO IN INTERLINGUA 


Observationes Super le Fonte del Elevate Nivellos de Ammoniaco Plasmatic 


in Insufficientia Hepatic 


vate nivellos plasmatic de ammoniaco esseva constatate in 16 patientes 
oma hepatic e in certe patientes noncomatose suffrente de cirrhosis e 
titis. In patientes con hepatitis viral le nivellos elevate esseva notate durante 
riodo del plus alte intensitate del morbo sed non durante le periodo de 
lescentia. In patientes con cirrhosis il esseva possibile demonstrar (a) un 
lation de occurrentia uniforme inter elevate nivellos de ammoniaco e coma 

un correlation de occurrentia frequente inter le intensitate del morbo e 
te nivellos de ammoniaco. In patientes con cirrhosis un defective toleration 


pr lorido de ammonium esseva demonstrate. Resultatos non-conclusive esseva 
obt-nite in le essayo a demonstrar un effecto depressive de tetracyclina super le 


tion de ammoniaco per le bacterios intestinal. 
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IN the constant search toward 
strengthening our therapeutic arma 
mentarium, even long established drugs 
are scrutinzed for the possibility of 
improvement. The disadvantages of the 
digitalis glycosides are well known to 
the practitioner The ideal glycoside 
would probably be one combining the 
following properties: 1) Oral adminis- 
tration, 2) rapid digitalizing effect, 3) 
maintenance for long periods of time 
with minimal side effects, 4) rapid 
disappearance of toxic effects upon 
withholding the drug. 

In the search for a product combin 
ing thes« properties, Stoll and Kreis” 
produced acetyl-digitoxin from digitalis 
lanata by removal of one glucose mole- 
cule from Lanatoside A. This differs 
from digitoxin, which is derived from 
Digitalis purpurea. Rothlin, Bircher, 
and Schalch* have reported that this 
product is similar to digitoxin in that 
it is absorbed rapidly and completely 
from the gastrointestinal tract. This re 
port of Rothlin et al. also indicates a 


decreased toxicity. 


°Prese nted at the Re gional Meeting of the 


fornia, February 12, 1955 


tFinancial 


This paper summarizes ou result 
in §2 patients receiving acetyl-digitoxir 


for periods ranging up to 8 months 


Method. Patients selected were those 
congestive failure of varying clinical clas 
cation and those with uncontrolled at: 
fibrillation Patients were unselected as 
ue ind sex. Some of these patient Wwe 
switched from another digitalis preparati 


to acetyl digitoxin 


Phese patients were | lowed clini \ 
classical signs and symptoms of congest 
failure weight, rales dyspnea and fati 
hepatome galy, edema, venous distention 
the like )2. Among laboratory proce lures 1 
wert blood counts, urinals es, venou pr 
sures, circulation times irm-to-tongue 


films and electro irdiographi« tracings 
The drug was given orally in the 
ot O.L me and 0.2 mie tablets 


USES OF ACETYL-DIGITOXIN AS A THE! 
APEUTIC GLYCOSIDI \. Disease ste 
treated. (See Table 1] 


B. Initial therapy. Various digita 
ing schedules were tried, depending 
the rapidity of action desired. Scl 
ules ranged from a single digitali: 


dose to repeated divided doses in 
| 


American College of Physicians, Coronado, ¢ 


issistance kindly furnished by Sandoz Pharmaceuticals, In« 


Also known as Acylanid, product of Sandoz Pharmaceuticals, Inc 


186 


iods up to 48 hours. Variables included 
ndividual patient sensitivity and con- 
omitant therapy at the option of the 


est 


\B 


Goldfarb et al.: 


staff. This usually 


diuretics and sodium restriction. 


LE DISEASE STATES 


oul Heart 
Heart 
Heart 
Pulmonal 
Artery 


Disease 


] Jiscase 
Disease 


] disc ase 


Disease 


eart 


FABLE 2A. 


Dose No. of Patients 


) 


rABLE 2B 


No. of Patients 


rABLE 2C 


Patients 
l 


CLINICAL 


included bed 


TREATED 


For 
digitalization results are divided into 


EXPERIENCI 


purpose 


periods are: 1) a single dose, 


WITH 


ACETYL-DIGITOXIN 


of evaluation, initial 


three general divisions, based on time 
required for digitalization. These time 


9) 


12 


to 24 hours, and 3) 32 to 48 hours 


Number 
34 
21 

] ) 


) 


l 


Single dose 


The various dosages used and the 
different time schedules are shown in 
the following charts: 


See Table 2A) 


Twelve to 24-hour period (See 
Table 
Thirty 
Table 


2B 


-two to 48-hour period (See 


2C 


INITIAL DIGITALIZATION 


Dosage Schedule 


Single Stat Dose 


Single Stat Dose 


Re sults 
not fully digitalized 
3, fully digitalized 
fully digitalzed 
with side effects 


INITIAL DIGITALIZATION 


Dosage Se hedule 
0.4 mg q 6 hrs 
} doses 


LS hours 


O.S mg q 6 hrs 
2 2 dose 
12 hours 

0.6 mg. q 4 hrs 
3 doses 
(12 hours ) 

0.8 mg. q4 hrs 
3 doses 


(12 hours 


Results 


lL, tully digitalized 

1, not fully digitalized 

1. not fully digitalized 
with side effects 


L. fully digitalized 


3. fully digitalized 


fully digitalized 
3, not fully digitalized 


INITIAL DIGITALIZATION 


Dosage Schedule 
0.4 ing. hrs 


6 doses 

(48 hours ) 

0.4 mg. q 4 hrs. 
8 doses 

(32 hours ) 


0.4 mg. q 6 hrs. 
8 doses 


(48 hours ) 


Results 
Ll. fully digitalized 


1, not fully digitalized 


fully digitalized 

2, fully digitalized with 
side effects 

3, not fully digitalized 


= 

Dia 
ime 
) 
|_| 
tal Dos 
| 
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C. Maintenance therapy. The main 1. Good: even maintenance attained 
tenance dose was regulated by clinical 2. Fair: dosage occasionally requires 
evaluation of the patient. Circulation adjusting su 
times venous pressures and daily }. Poor: tor varying reasons patient RI 
weighing were also utilized, as indi changed to anothe glycoside for fifth, 
cated, in following the patient. Twenty maintenance livrit 
L nto 
FABLE 3A MAINTENANCE RESULTS hie 
\ ) \ f Patient Result 
GOOD (EVEN MAINTENANCI 
| occasi | side eft 


DOSAGE OCCASIONALL) 
REQUIRED ADJUSI VENI 


ttau 
faa ccasl | e etlect 
POOR (CHANGED TO ANOTHER \ : 
GLYCOSIDI 
failed to maintal pen iti 


3B VIAINTENANCE RESULTS 


5, good + occasi de eff 
FAIR (DOSAGE OCC ASIONALL) 
REQUIRED ADJUSTMENT 


tau 
POOR (CHANGED TO ANOTHER 
GLYCOSIDI 
failed to unt mipensat ( 


custressing tlects 


TABLE 3¢ MAINTENANCE RESULTS 


Average Daily Maintenance \ f Patient Result 
0.15 m 1, GOOD dia 
0.3 m FAIR 
lL. POOR, change t inother | 
because of distr no side cflect at 
nine patients were digitalized and The results, according to various ) d 
maintained on acetvl-digitoxin Forty- dosages used, are summarized in ed 
eight patients were digitalized with following charts: PH AI 
other glycosides and switched to main- les 
tenance doses of acetyl-digitoxin. |. Maintenance on 0.1 mg. (See | ne DSO 
For purposes ot evaluation, mainten 3A). mm] 
ince results are grouped into three 2. Maintenance on 0.2 mg. (See Table eCE 


main divisions. These divisions are: 3B). ito 


\ faint \ f Pat f Rest 
1f5 
(EVEN M VTENANCI 


Goldtarb et CLIN« 


} Maintenance on 0.15 mg. and 0.3 


mi? (See Table 
IDE EFFECTS IN PATIENTS RECEIVING 
L-DIGITOXIN \pproximately one 


fifth of the patients treated with acetyl. 


itoxin showed signs of toxicity. 
ntoward eflects seen were nausea, 
miting, diarrhea, blurred vision, 
headache, and premature ventricular 


ontractions. Nausea and vomiting usu 


ippeared betore the appearance of 


AL, 


EXPERIENCI 


WITH ACETYL-DIGITOXIN Iso 


travenously and 0.3 orally, they 
have concluded that the intestinal ab- 
sorption is 67%. It has been shown that 
the maintenance figures for oral admin- 
istration of acetyl-digitoxin are between 
0.1 mg. and 0.2 mg. According to this 
method of calculation, the absorption 
ratio from the alimentary tract would 
be approximately LOO%. 


my. 


Loeffler and associates*®* have at- 
tempted to determine the latent period 


TABLE 4.—SIDE EFFECTS 
Side Effect No. of Patients Course 
| Disappeared on reducing drug 
tit | 
ind \ 2 
( 
Vi l 
r Prem re Beat 
Pachyeardia l 
| Rhyt | Disappeared ifter discontinuin: 
drug, 2 davs 
Disappeared after discontinuing 
drug, 9 davs 
rABLI RATE OF ELIMINATION OF CARDIAC 
IV. Maintenance Digitalizing 
de Dose (me. Dose (mg Rati + Eliminated 
hosid 0.25 0.5 1:2 50 
u 0.4 2.0 1:5 20 
id 0.4 2.0 1:5 20) 
Divi 0.2 14 


Also two cases of 
All side 


i disappeared On decreasing or 


ic irregularities 


inal were seen. 


tinuing the drug. However, one 
ise of pulsus bigeminy persisted for 
discontinuance of 
(See Table ) 

PH \RMACOLOGY. DeGraff and associ- 
les’ and Oettel’ have calculated the 


sorption ratio of acetyl-digitoxin by 


s following 


ed ition 


mpiring oral and intravenous doses 
cessary for maintenance of compen- 


io) Based on figures of 0.2 mg. in- 


by the effect of acetyl-digitoxin on un- 
controlled atrial fibrillation. They 
have arbitrarily decided that the first 
cffect is evidenced by a reduction of 
the ventricular rate by 10%. The latent 
period reported is 10 to 20 minutes for 
the intravenous preparation and 2 to 4 
hours by oral administration. 

Several groups have reported the 
rate of elimination as the ratio between 
the intravenous digitalizing and intra- 
venous maintenance Table 5 
compares the experience with acetyl- 


dose. 


Dae 


digitoxin and other widely used glyco 
sides! 

The usual toxic effects of digitalis 
glycosides were seen and disappeared 
on decreasing or discontinuing the 
drug 

No. direct other 
digitalis glycosides was attempted in 
this series. It should be noted that 6 
patients with unsatisfactory responses 


comparison Ww ith 


to acetyl-digitoxin were maintained 
successtully with other glycosides; two 
with digitoxin, two with digitalis leaf, 
und three with Gitaligin. One of the 
patients with bigeminal rhythm was 
successfully maintained on Gitaligin. 
Discussion. A new digitalis glycoside 
has been isolated in an attempt to find 
a more efficient product that is easier 
to control with a greater therapeutic 
margin. In this report it has been 
shown that acetyl-digitoxin has re 
ceived an adequate clinical trial in the 
wards and clinics of a large general 
hospital during an 8-month period. 


\cetyl-digitoxin has proven to be un 


complicated as to use and predictable, 


in its response. It has been used in pa- 
tients over a long period of time who 
were followed only with monthly clinic 
It reduces heart size and rate. 
and is well absorbed from the intestinal 
tract 

Approximately one-fifth of the pa 
tients treated showed some signs of 


Visits 


toxicity. These toxic signs were readily 
reversible on decreasing the dose or 
discontinuing the drug. 
\cetyl-digitoxin is indicated in all 
lorms of congestive heart failure, in un- 
controlled atrial fibrillation, paroxys- 
mal tachycardia and atrial flutter. 
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By arbitrary standards, we have clas 
sified the results percentage-wise (Se 


Table 6.) 


TABLE 6 INITIAL, DIGITALIZATION 
Re sults 

66 Fully digitalized 

> Not fully digitali ed 
Maintenance Result 

60 Can 

26 

Por 


No fatalities due to the drug wer 
noted in this series 

Summary. |. Acetyl-digitoxin, a new 
digitalis glycoside, has been prepared 
removal of 


one glucose molecule from Lanatosicd 


from digitalis lanata by 
\. It has been shown to act quickly and 
be well absorbed from. the intestinal 
tract. It decreases heart size and rat 
Acetv! 


digitoxin has maintained patients in a 


and produces marked diuresis 


state of cardiac compensation for pe 
riods up to § months 
a Approximately one-fifth of the pa 
tients receiving this drug displayed side 
effects. The majority of these disap 
peared within one to 3 days on de 
creasing or discontinuing the drug 
which is more quickly than disappea 
ance with digitoxin 

3. The question of the compal ble 
efficiency of acetyl-digitoxin and other 
cardiac glycosides has not been an 
swered by this clinical series. The put 
pose of this study was to evaluat the 
clinical effect of acetyl-digitoxin ind 
our experiences have been outline 1 1m 
the report. 
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SUMMARIO IN INTERLINGUA 


Experientias Clinic con Acetylo-Digitoxina: 
Reporto Preliminari 


Acetvlo-digitoxina es un nove glycosido de digitalis que es preparate ab 
Digitalis lanata per le elimination de un molecula de glucosa ex lanatosido-A. 
Su effecto es demonstratemente rapide e illo es ben absorbite per le tubo intes- 
tinal. Ilo reduce le dimensiones del corde e le frequentia cardiac. [lo produce 
un marcate diurese. Acetylo-digitoxina ha mantenite patientes in stato de com- 
pensation cardiac durante periodos de usque a 8 menses 

2, Circa un quinto del patientes recipiente iste droga exhibiva effectos lateral. 
Le majoritate de illos dispareva intra periodos de 1 a 3 dies post que le uso del 
lroga esseva reducite o discontinuate. Isto es plus rapide que le disparition del 
flectos lateral de digitoxina. 

3. Le studio del presente serie clinic non resolve le question del efficacia com- 
parative de acetylo-digitoxina e altere glycosidos cardiac. Le objectivo del studio 
esseva evalutar le effecto clinic de acetylo-digitoxina. Nostre experientias es 


lelineate in nostre reporto. 


SUMMARIO INTERLINGUA 
e page 155 for original article ) 


Le Signification Diagnostic de Alterationes de Cholesterol in Stato Libere, 
Esterificate, e Ligate a Proteina e de Lipo- e Glyco-Proteinas in Lymphoma 
e Multiple Myeloma 


Un simple technica ha rendite possibile le studio del mobilitate electro- 
phoretic de cholesterol ligate a proteina in individuos normal e in patientes con 
ymphoma e myeloma multiple. Iste studios esseva extendite a coperir le 
inalyse del conducta electrophoretic del lipo- e glyco-proteinas in le duo morbos 
nentionate. 

2. In lymphoma, valores total de cholesterol e de esteres de cholesterol 
trappante- e characteristicamente reducite in recidiva; illos tende a reverter a 
nivellos normal in remission. Cholesterol ligate a prote ina es augmentate in le 
fractiones de albumina e globulina alpha e reducite in le fractiones de globulina 
beta in patientes con le morbo in su phase active. Lipoproteinas e glycoproteinas 
seque un curso comparabile sed in un forma minus frappante e minus predicibile. 
\lterationes de cholesterol libere, esterificate, e ligate a proteina es satis charac- 
eristic de lymphoma e se trova quasi exclusivemente in stadios avantiate del 
morho. Illos non resulta simplemente de anorm: ilitates in le distribution del 

rationes del proteinas seral es simile a illos observate in lymphoma. 

3. In myeloma multiple, le nivello total del cholesterol seral es normal. Le 
listr bution del cholesterol inter le fractiones proteinic es normal. Le lipopro- 
teinas e glycoproteinas se associa preferentialmente con le pathologicamente 
ugn entate fractiones proteinic. Simile alterationes occurre in morbo hepatic. 
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STUDIES ON ELORINE SULFATE, 
AN ANTICHOLINERGIC DRUG® 
By H. Bacuracnu, M.D 
AND 


HERBERT SCHAPTRO, M.S. 


Administration Center, Los Angeles. and the Department 


of Medicine, University of Southern California. Los At 


THI purpose of this paper is to re- was given at  3-hom 


port oul 


linergic drug, Elorine Sulfate, ( 1-cvclo 


of an investigation of its physiological 
and clinical characteristics 


Methods 
ct mon 


miunistere 


jects with balloon tubes in place at various 


levels of the 


ictivity was 


oscillograph 


it one sitting. The patient received the drug ind one with hiatus hernia 

about an hour before intubation in the fast given in combination with 

ing state and gastric contents were aspl 10 cases are not included 

ited continuously for 2 hours A standard All of the ulcer patients in this 
breakfast®* was then given and sample s of ceived, in addition to the test 

the gastric obtained at 15-minute of diet, and adequate doses of 
intervals thereafter until the stomach was fre+ plan was followed because 


of food particles In some instances the drug ience has shown. that 


*Supported in part by a grant from Eli Lilly & Company, Indianapolis, Indiana 


°*'Two 4-minute eggs 


tCo-elorine 


192 


d Or illy 


recorded 
When no spontaneous contra tional gastrointestina 


observations on an anticho secretory test 


rhe effect ot lorine 


continuous hista 


which was administered histamine tests 


hyp 


ministered parentet lly 


rastric secretory respé 


ATORY STUDIES l 

Eloring Sulfate was id nined by measur 

class el val 

and parenterally to 20 sub nan ‘las lectrod 
B. CLINICAL OBSEI 

] 
gastrointestinal tract Motor naterial consisted of 


tic 
by a multi-channel 62 cases of pepti 


two slices white toast, two pats butter, 200 ml 


timulated secretion was 
hexvl-l-phenvl-3-pvrrolidino-l-propanol 
| Pp! pro] he 


methy lsulfate 


to some 150 individuals in the course When insulin 
the test stimulus, Elo 


Acidity of the rastt 


( ilifor hit 


Sulf ite 


determined 


ontent 


pH 


PIONS 


patients 


Florine 


venting recurre! 


tions were observec during the control pe post gastrectomy synal i 

riod, motility induced by administration ulcerative colitis on 

of parasympathomimeti: drugs or by opiates current pancreatitis hiatus hernia 
2) Effect on gastric secretion. The effect spasm All of the patients 

ot Eloring Sulfate on the secretion of hvdro 52 were seen IM pris ute 

chloric acid by stomach was investigated gastrointestinal follow | clinic 

in 24 tests on ¢ enal ulcer patients in the erans Administration Hospital 

fasting state response to food. hista tients who were asymptomath 

mine ind insulin hypoglycemia The position of this study were give 

of the ispirating tube was always verified by evaluate its effect in pr 

Huoroscopy ulcer symptoms In of the 
In a numbet instances the fasting and with functional disorders, one 

the food stimulated secretions wert studied ileitis. one with post istrectomy 


in the 


anticholinergic 


milk 


ii 
Ol 
t 
| 
\ 
| 
soradae;rs en 
} 
} 49 4 { 
‘ 
ly 
l, 


ineflective as the sole treatment of peptic 
I 
was classified as 


None, the def 


He sponse to tre itment 


mptomatt mpl te, or 


ons of these terms being as follows: 
\symptomati ( ompl te disappearance of 
yvinptoms of the ailment for which the 
nt i primarily being treated. For ex 
in a patient with pyrosis, belching, 
epigastric pain due to a peptic ulcer, and 
iche due to severe hype rtension, the pa 
is classed as a yinptomatic if the ulcer 
t disappe i. even though the Jead- 
pers! 
mplete Phe patient is improved but 
yinptom the primary ailment 
ignificant Improvement 
oral administration, Elorine Sulfate was 
I ited tablets® and as capsules 
9 and 50 mg. doses, and for paren 
inistration in a solution containing 
per mil Patients were generally started 
x 50 mg. every 3 or 4 hours, increas 
increments of 25 or 50 mg per dose 
definite side-effects were recorded on 
ial form devised for this purpose 
visit is begun with the following ques 
ways stated in exactly the same words: 
What effects have vou noticed from your 
nt Usually, the patient replies with 
tatement about his symptomatic re- 
It he makes no mention of  side- 
he is asked “Anything else?” If he 
ikes no mention of side-effects, he is 
el ked specifi ily about each condition 
ithe form. Side-effects elicited by this 
juestioning are graded I. If. ‘upon 
sked about the effects of treatment, 
tient calls attention to certain side- 
these are graded IL to IV according to 
eritv. The omplet scale of grading 
WS 
Definition 
side-effects admitted, even when 
pecifically asked 
e-effects admitted only if specifically 
ked 
e-effects described spontaneously, but 
it severe enough to require attention 
effects described spontaneously, and 
ficiently severe to require some at- 
ntion such as aspirin for headache, 
ewing gum for xerostomia, Jaxative 
r constipation, or reduction — in 
Save 
S ettects requiring discontinuance of 
drug 


iblets are 


Bachrach and Schapiro: 


not commercially available. 


STUDIES IN ELORINE SULFATE 19%} 

Results. A. LABORATORY OBSERVA- 
rions. 1) Gastrointestinal Motility. 
Since at the beginning of this study 
the effective parenteral dose of Elorine 
Sulfate in the human had not been es- 
tablished, the drug was injected intra- 
venously with caution in a 
number of subjects, starting with 0.1 
and until 


there was a clear-cut effect on either 


extreme 


mg. increasing the amount 
the motility or on some other physio- 
logical function such as the secretion 
the heart rate. 
periments indicated that a parenteral 
injection of more than 5 mg. 
essary to obtain appreciable 
of motility. 
Preliminary 
tive 


of saliva or These ex- 


was nec- 
inhibition 


eftec- 
this 


orientation to the 
suggested that by 
motility 
quire single doses in excess of 75 mg. 
The further experiments, 
directed towards identifying the opti- 
inhibition of motility 
by both parenteral and oral routes, may 


oral dose 


route, reduction of would 


results of 


mal dosage for 
be summarized as follows: 

(a) The intravenous threshold dose 
for significant inhibition of spontaneous 
and for motil- 
ity stimulated by parasympathomimetic 
10 mg. The 
rarely effective. The optimum dose for 
complete and prolonged inhibition ap- 


gastrointestinal motility 


drugs is 5-mg. dose was 


pears to be 20 mg. At this dose level, 
the hypertonus of the gut which fol- 
lows the injection of opiates is counter- 
acted. Elorine Sulfate does not annul 
spasm of the choledochal sphincter in- 
duced by opiates. 

(b) The oral antimotility dose ap- 
pears to be of the order of 200 mg. 

2) GASTRIC SECRETION. (a) Fasting 
secretion. A single injection of 10 mg. 
or more of Elorine Sulfate une quivocally 
depresses the basal secretion of hydro- 
chloric acid for approximately 2 hours 
in the duodenal ulcer pi atient. A 50 
mg. oral dose taken one hour before 
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the intubation appears to have no sig- of Elorine Sulfate unequivocally 

nificant effect. Clear-cut inhibition by duces the output of acid following 

oral route does not occur until the dose histamine (Table 

is increased to 200 mg. (Table 1). B. CLINICAL OBSERVATIONS (Table 2 
(b) Food-stimulated secretion. ln 12. Functional dy spepsia appeare dor 


experiments, the oral administration of — leved by E lorine Sulfate in only one ot 


Elorine Sulfate in graded doses up to the 16 patients treated. There was | 
250 mg. did not prevent the gastric wise no benefit in cases of pancreat 


PABLE 1..-EFFECT OF ELORINE SULFATE ON GASTRIC SECRETION 
IN PEPTIC ULCER PATIENTS 


DourLe Histamine Test 


ike 


itis 


kf 

Patient Dose, mq Route feudlity Volume Side-effect 

R.K 5 None 3 Xerostom 

G.P J 1.\ Inhibited 83 Xerostomi 

FS L.\ None 63 Nerostomia 

D.H 1.\ Non Xerostom 

1.\ Non 73 \eroston 

FASTING SECRETION 

s.( Nome 67 Xerost« 
kor L hour 

Inhibited 79 \erost 
For 2 hours 

10 None 6S! XKeroston 
For 2 hours 

Ls 20 None S4 Xerostot 
For 2 hours 

at. 200 Oral Inhibited 70°; 
For 4 hours 


2.—SUMMARY OF RESULTS OF TREATMENT WITH ELORINE SULFA‘ 


Clinica Res ponse 
Vuomber of 


Diagnosis Patient {xym ptomati Incomplete \ 
Peptic ulcer* 62 1) 
Functional GI disorders 16 10 
Others 6 0 l 


Duodenal 53; gastric 6; jejunal 3 

Fight of these patients were asymptomatic at outset of treatment. They were included in t! 
study in an attempt to evaluate the action of Elorine Sulfate in preventing recurrences 

wo of these patients were asymptomatic at outset of treatment; however, one of these patie 
was unable to tolerate the drug, and the recurrence may have been apparent instead 
real; therefore, in the following table this case is listed under “Drug stopped because 
toxic effects.” 


secretory response to a standard meal.  ileitis, colitis, and post-gastre 
(c) Insulin-stimulated secretion. The syndrome. 

gastric acid response to insulin hypo- ‘Among the 10 ulcer patients 

glycemia is neither prevented nor abol- were free of symptoms when | 

ished by therapeutic doses of Elorine Sulfate was started, 9 were able 

Sulfate. erate the drug; 8 of these ren 
(d) Histamine-stimulated secretion. asymptomatic, and one develo 

\ single intravenous injection of 5 mg. recurrence while on the manag 
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with complete disappearance of com- 


re 


60% of patients with peptic ulcer, and 


patients 


Grade 
cases the side-effects at a given dosage 
level diminished in severity with con 
tinued administration of the drug. Per- 


Bachrach and Schapiro: 


Of 52 patients who had symptoms at 
the onset of treatment, 32 responded 


Incomplete 
nent was recorded in 20 patients, ap- 
roximately half of whom were unable 


Dr ug Stoppe d 


for Other 


> 
Reasons 


the medication for one 


the results were good in 


SULFATE 
Nide- 


an even higher percentage of those 


Drug Stopped 
Because of 


effects 


Severe 


vho were abie to tolerate the drug. 


ELORINE 


Elorine Sulfate ex- 
nerienced dryness of the mouth. but 


Drug Stopped 
Because of 
Toa ee 


atter 


PATIENTS WITH 


tent side-elrects of significant degree 


Treatment 


Recurred 
Stopped 


cecurred in approximately 10% of the 


ULCER 


adverse general or ad- 


During 
Treatment 
] 


PEPTIC 
Recurred 


represent in- 
rance on the part of the patient, 
etimes in the nature of an idiosyn- 


Ol 


9 


v. Such actions occurred in approx 


ptomati 
‘ 


7 reatment 


mately 10% ot the group, the most fre- 


During 


manifestation 


TREATMENT 


Vot 


9 patients receiving Elorine Sul- 


tor periods of from 10 to 64 weeks. 


counts remained normal: no dis- 


( om ple tely 
Controlled 


Symptoms 


1 in the 4 patients in whom urin- 


SUMMARY 


were Gone, nor of liver function 
3 patients tested after the treat- 


Number of 
10 


Patients 


10 patients, the function of the 
irdium us indicated by 
troc. rdiograph was not altered after 
jection ot Elorine Sulfate in single 
up to 30 mg. 


TABLE 


Status of 
Patient at 
Beginning 
of Study 
Symptom: 


well-tolerated and may 
ered with confidence, particularly 
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uv 


sume drug 


nervousness, 


intense 


‘nt course of treatment with the 


led to a subseque 
“creeps feeling.” 


ed surgery 
‘d with progress, 2; complicating symptoms indistinguishable from toxic effects, 2; felt better on omitting the dru 


tt Dysphagia, 2: 


Two of t 
Dissatisfi 


Severe 
** One of the 
Severe 


x* 


* 
+ 
+ 


torenin 
HS mason or another (Table 3). Thus, = 
SIDE-EFFECTS (Table 4). Almost. all : 
n only a few instances was this of | 7 
patients 
ENERAL, TOXIC, AND LOCAL IRRITATIVI 
verse local actions differ from side- 
being nausea 
Table 4 | 
turbance of renal function was ob- z 
m\ ne 
wh =. 
rin 
ned 
1 : rO ERANCE. Elorine Sulfate is gen 
ent ral 
in 
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since anv adverse effects which do oc To determine the oral dose, we hay wi 
cur are not. serious subside analvzed the data on those patien he 
promptly on withdrawal of the drug. who remained on treatment 30 days « of 
Any symptoms indicating intolerance more, on the assumption that a su 
the drug will become manifest at the shorter duration indicated an_ intol to 
lower dosage level, and if the patient ance of some kind or noncooperati ity 
does not show any adverse reaction at with the management. In more tha tiv 


the beginning of treatment, it may be 607 of patients the effective oral ther 


predicted that prolonged administra- apeutic dose will be 100 mg. or mor his 
tion will have no adverse cumulative every 3 or 4 hours (Table 5). tha 
SCC 
TABLE 4 FOXTIC EFFECTS AND SIGNIFICANT (GRADE TEE OR IN ter 
SIDE-EFFECTS OF ELORINE SULFATE 
hig 
Vuember wit ‘ 

Ef the 
150 
Vumbes Toxte Sul mo: 
dD Patient ffect Effect 
0-75 Nisan s.), “creepy f 
nervousness, Insomnia, dvs GUI 
100-125 1) Constipation, xerostomia (2 ] wit! 

dysphagi 
Comp ivailable for analysis in 64 patients ; 
Whi 
mat 

TABLE 5. ORAL DOSAGE OF ELORINE SULFATI 

Dose Which Produces Perceptibl Xerostom 
Vumber o 
Dose y. of Drug 3 to 5 Times Daily Patients Per Cer tage 

100 13 

150 i il 
200 s} 
50 l than 
man 
d hig 

effect. For instance, 18 patients have We have found the tablets an R) 
taken 100 mg. or more of Elorine Sul- capsules equally effective and equall possi 
Poss 
fate 4 or 5 times daily for more than 2 well-tolerated mini 
months without incident. Discussion. Physiological studies in et al 
Patients who had previously exhib- dicate clearly the extent to which ther Mya ; 
ited an intolerance to a natural or syn-  apeutic doses of Elorine Sulfate ma) 
thetic anticholinergic drug generally be expected to contribute to the in : 
have the same difficulty with Elorine agement of peptic ulcer. Since the tw cial], 


Sulfate; and conversely, patients who main components of the digestive p 
reacted adversely to Elorine Sulfate riod of gastric secretion, namely. th 


reacted similarly to other anticholin cephalic phase and the gastric p)as 

ergic drugs. are not significantly affected, the ap s, 
posaGE. The parenteral dose, as deter- _ plicability of the drug to the da: tim 2 Sun 

mined by physiologic observations, is management of the ulcer patient must 


20 mg. be based on its antimotility tect, 


| 


whereby the action of antacids in the 
stomach is prolonged and neutralization 
f acid correspondingly enhanced. The 
suppleme ntary action of Elorine Sulfate 
to antacids in controlling gastric acid 
ity has been demonstrated in quantita 
tive studies by Sun and Shay!. 

lhe reduction of the basal and the 
histamine-stimulated secretion shows 
that Elorine Sulfate does have anti- 
secretory effects, and that, in adequate 
iosage at bedtime, it should help ma 
terially to control the all-important 
ight secretion. From our observations 
the adequat dose for this purpose is 
50 to 200 mg. The side-effects which 
most patients « xperience with this dose 
re not so likely to present a problem 
during sleeping hours. This coincides 
with the 
[ al 


The chronic 


recent observations of Shay 


type ot ulcer patient 
hich makes up most of our clinical 
material provides a severe test for any 
therapy; however, this is the type of 
case in which a new drug, if it has 
erit, should demonstrate its advan- 
tages. Also, our criteria for good clinical 
results are undoubtedly strict, but here 
im, one expects that a new drug 
uld have something more to offer 
n can be obtained from conventional 
management. Tested under. these con- 
ons, Elorine Sulfate controlled over 
60° of the patients in this series. It is 
possible that if the drug could be ad- 
ministered to all patients in what Shay 
et al. have termed the “optimal effec- 
dose” (OED), better results might 
obtained. 

de-effects of some degree, espe- 


xerostomia, will occur at thera- 


Bachrach and Schapiro: 
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peutic doses of the drug, but only in- 
frequently will side-effects be suffi- 
ciently troublesome to interfere with 
the therapeutic program. A real prob- 
lem is presented, however, by those 
patients who manifest toxic effects or 
some other form of intolerance to EI- 
orine Sulfate. because these individuals 
almost invariably experience the same 
reaction to other anticholinergic drugs: 
in such instances, reliance must be 
placed on neutralization and sedation. 

Conclusions. Elorine Sulfate, an anti- 
cholinergic drug, inhibits gastrointest- 
inal motility in single doses of 10 to 20 
mg. parenterally and 150 to 200 mg. 
orally. The same doses depress the 
basal and histamine-stimulated gastric 
secretion but not the food or insulin- 
stimulated secretion. 

Addition of Elorine Sulfate to a 
regimen of intensive neutralization 
gives complete relief of symptoms in 
607 of ulcer patients, but does not de- 
lay or prevent recurrences after ther- 
apy is discontinued. 

The clinical dose of Elorine Sulfate is 
usually 100 mg. or more every 3 or 4 
hours. A bedtime dose of 150 to 200 
ing. is recommended. 

Side-effects are 
present but are only occasionally 
troublesome at therapeutic doses. Intol- 


almost invariably 


erance to the drug because of adverse 
local or general reaction occurs in 
about 10% of patients. 

Elorine Sulfate is comparable, in its 
physiological and clinical characteris- 
tics, to the natural anticholinergic drugs 
and the several other synthetic anticho- 
linergics we have investigated. 
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METABOLIC 


AND PATHOLOGIC EFFECTS OF RENIN IN 


NEPHRECTOMIZED RATS* 


By G. M. C 


\Lasson, Pu.D 


F. DEL Greco, M.D. 


4. C. Corcoran, M.D 


AND 


IRVINE H. 


REPEATED administration of renin to 
rats pretreated with salt and adrenal 
steroids elicits a svndrome associated 
with renal and 


severe widespread 


vascular damage! The pathogene 
sis of this condition is obscure. Rel 
evant facts are: (a) nephrectomy en 
hances the presso1 effect of renin in 
both dog and rat'*, (b) salt excess 
enhances the proteinuretic and diu 
retic effects of renin in the rat®!*, (« 
pretreatment of rats with salt and 
adrenal steroids increases its pressor 
efftect!*, and (d) in the recently ne 
phrectomized dog, renin elicits necro 
Hence it 
seemed likely that salt and steroid pre 
treatment might sensitize the rat to 


the vasculotoxic effects of renin bv es 


tizing vascular lesions!*:2", 


tablishing “two conditions, namely hy 
pertension and renal failure, which are 
known to cause vascular damage”? 
This 


might sensitize to renin in such a wavy 


assumes that salt and_ steroid 
that renin would cause a prolonged, 
nearly total renal ischemia. This situa- 
tion, it it were established, would have 
some of the characteristics of nephrec- 
tomy, which, in dogs, sensitizes to the 
vasculotoxic effect of renin?" 


Division of the Cleveland 
Educational Institute 


Pace, M.D 


Frank Bunt 


Clinic Foundation and 
( le veland Ohio 


This concept was, theretore, teste: 
by studving the vascular and toxic et 
fects of renin in nephrectomized rats 
and since the diuresis and proteinuri 
elicited by renin in intact rats suggest 
that it alters fluid exchange and vase 
lar permeability, these functions wer 
also examined. 

In the first series of experiments, in 
which drinking fluid was provided to 
the animals, the results indicated that 
renin provoked thirst. serous effusions 
and decreases in bleeding volume. A 
second series of experiments were don 
in rats deprived of fluid: these showed 
that fluid excess was not the cause of 
the serous effusions. In a third seri 
we examined the effects of more pr 
longed renin treatment on mortality 
and the occurrence of vascular lesions 
and, in the last series nephrectomy was 
done in rats pretreated with deso 
corticosterone or cortisone, with th 
aim of simulating the possible cor 


tions in salt-steroid-renin disease 


Methods. Mak Sprague Dawley rats 
nephrectomized in 2 stages and placed 
vidually in metabolism cages. Food cons 
of Purina fox chow. The renin prepar 


similar to the one used in previous experil 


* This investigation was supported in part by a grant of the National Heart Inst te 
National Institutes of Health, Bethesda, Marvland. 
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contained 15 mg. of 
protein per ml. and its pressor activity was 
Goldblatt dog 
»bservations 
ike body weight 
ne blood from. the 


} 


in dogs!* and rats! 
units per ml. Among the 
were: mortality, fluid in- 


( draw- 


ucle 
bleeding volume 
carotid under ether anes 
hematocrit, serum and effusions fluid 


wsla 


roteins>, serum cholesterol!, urea nitrogen 
nd serum osmolarity (freezing point tech 
ique using Fiske osmometer). The osmolar 
values of the serum were corrected for 
rea. In some instances, tissues (heart, intes 
il tract, mesentery ) were removed and his 


imined following staining with 


and periodic 


lly ex 


matoxvlin-eosin acid-fuchsin 


Results. 1. RENIN EFFECTS WITH 
Twentv-four male 
veighing 340 to 420 gm. were bilater- 


lly nephrectomized. They were given 


FREI 


rLUID INTAKI rats 


by groups, water alone (1) or with 
enin saline alone (IL) on 
ith renin (IV) (Table 1). Renin was 
lministered subcutaneously in a total 
ose of 21 units, divided in 3 injections 
ver 24 hours, at the end of which time 


the animals, ex« ept 2 of Group IV which 


and 


id died, were sacrificed by bleeding. 
rhe effects of fluid intake re- 
ected in weight, 
hich increased in all rats except those 


changes body 


iven water alone. Renin decreased 


bleeding volume and increased hema- 


crit, while salt alone tended to have 
efttects 
Citic effusions were present in all 


vilaar Serous (pleural and 
se given saline or renin. Serum urea 
ncentrations were decreased in rats 
with a positive fluid balance (salt or 
renin treatment Serum total protein 

centrations and cholesterol were the 


same in all groups. Serum water non- 
was increased in rats 
given saline and decreased in rats given 


urea osmolarity 


water and renin. 

Ve have elsewhere! that 
reiin provokes effusions in 
nephrectomized animals, that the pro- 
te’ patterns of these effusions indicate 
th t they arise as serum transudates, 
an! have concluded that their forma- 
tic | reflects a nephrectomy-potentiated 


shown 
serous 
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effect of renin on vascular permeability. 
The above data extend these observa- 
tions. They that the thirst in- 
duced by renin in nephrectomized rats 
is not a result of primary stimulation 


show 


of thirst centers, nor of increased serum 
non-urea osmolarity. Rather it is due to 
oligemia consequent on transudate for- 
mation. The fact that saline alone pro- 
voked some thirst!’ and was associated 
with serous cflusion indicated that the 
experiments should be repeated in ani- 
mals deprived of fluid, so that the 
effects of renin alone could be tested. 
2. RENIN FLUID DEPRIVATION. 
Twenty-four rats were nephrec tomized 
and deprived of water and divided into 
control and renin-treated groups. Renin 


WITH 


was given as in the first series. The 
data are summarized in Table 2. This 
again shows the serous-effusion 


ducing effect of renin and its associa- 
tion with decreased bleeding volume. 
Both groups show the effects of fluid 
deprivation in (as compared with Series 
| above) weight loss, increased serum 
urea and osmolarity. 

Thus, the factor of increased fluid in- 
the formation of 
renin-treated, 


take is excluded in 


serous effusions in ne- 
phrectomized rats. 

3. MORTALITY AND VASCULAR LESIONS. 
Thirty-three rats were nephrectomized, 
placed in groups as in Series 1 and 
observed up to 72 hours, or until prior 
death, with daily renin doses equal to 
those given in Series 1 and 2. The 
data, summarized in Table 3, show that 
renin, particularly in saline-treated rats, 
elicits mortality. Saline 
alone provoked thirst, which water did 
not, so that the saline group showed 
a large weight gain which amounted 
to 120 gm. at 72 hours. Renin also pro- 
voked thirst. The thirst-producing ef- 
fects of renin and saline were additive. 

Detailed necropsy studies were done 
in this series. Prolongation of treat- 
ment, it was felt, should reveal such 
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lesions as renin might elicit. However. 
except for diffuse areas of hemorrhage 
into the gastrointestinal tract, partic 
ularly in the pyloric end of the stomach 
and proximal small bowel in all groups, 
and serous effusions in the renin groups, 
no gross lesions were demonstrable 
Microscopically there were occasional 
focal and minimal hvalinization or ne 
crosis of some arterioles in the areas 
These were faintly 
demonstrable with the PAS. strain 
there was no appearance of PAS posi 


ol hemorrhage 


tive exudate in or around the vessel 
wall; these minor lesions were equally 
demonstrable in all groups. As men 
tioned by Toussaint?*, we noticed some 
degenerative lesions of muscle fibers 
particularly in the auricles, consisting 
of tragmentation of the fibers and cal 
cium deposits. 

RENIN IN RATS NEPHRECTOMIZED 
\FTER SALT AND STEROID TREATMENT 
lhe low incidence and minor character 
of vascular lesions in Series 3 show 
that nephrectomy as such (actual or, 
as Was supposed might be the case 
with renin treatment, virtual) is not a 
sufficient partial cause of the lesions in 
the renin-salt-steroid disease. However. 
the steroid as such might be a further 
factor in this condition, so that experi- 
ments were done to examine this pos 
sibility. 

Rats weighing 100 to 150 gm. were 
uninephrectomized, placed on 1% NaCl 
as drink and divided in 4 groups. Ani 
mals of Groups I and II were given 
subcutaneously two 35 mg. DCA im- 
plants and those of Group III and IV, 
2.5 mg. of cortisone acetate subcutan- 
eously daily. On the 13th day, when 
all the rats showed increased arterial 
pressures (range 150 to 220 mm. Hg) 
the second kidneys were removed and 
rats of Groups II and IV given renin 
as above. The results (Table 4) again 
show the toxic effect of renin. The 
thirst consequent on saline treatment 
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after nephrectomy is again evident ii 
all groups, although the effect is ob 
scured in the DCA groups by the shar) 
decrease in intake consequent On CeSs; 
tion of urine formation The gros 
lesions at necropsy consisted of an: 
suarca and hemorrhages in heart or in 
testine, or both, in most animals of al 
groups Microscopically, the lesions 
were similar to those described abov 
in rats not given salt and steroid pri 
treatment with the exception of om 
animal in Group | (DCA alone) whicl 
showed PAS-positive exudate around 
mvocardial vessels 

indicate — that 
neither nephrectomy alone nor 


These experiments 


phrectomy in the presence of salt o1 
salt and steroid excess adequately a 
counts for the strong vasculotoxic ef 
fects of renin observed in intact. o1 
uninephrectomized rats pretreated with 
salt and steroids. 

Discussion. The observations confirm 
the fact that, in nephrectomized ani 
mals, the administration of renin r 
sults in serous effusions, independently 
of fluid intake. This is presumably in 
aspect of the increase in vascular per 
meability to proteins which renin and 


ungiotonin elicit'*; proteinuria the 


aspect observed in the intact animal 
It is not clear why these effusions 
should form only after nephrectomy 
Nephrectomized animals do not show 
any more rapid disappearance of 
tagged plasma protein from the ci 
lation than do intact animals from 
renin'’. Perhaps the enhanced and pro 
longed pressor effect of renin, observed 
atter nephrectomy, provokes a degre 
of heart failure which would contribute 
to the formation of effusions. 

The deleterious effects of renin in 
nephrectomized rats seem ilt 
principally from oligemia, transucate 
formation and possibly from heart | iil 
ure. It seems very significant that tlie 
are not, as in the salt-steroid pretre 
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ntact on uninephrectomized rat, asso 
iated with intense, w idespread Vvascu- 


uw lesions, although such lesions are 


observed in nephrectomized dogs given 
renin'=. Even when renin is given to 


ephrectomized _ rats pretreated with 
iit and steroid the lesions do not 
ppea Oligemia, with consequent 
prevention of hypertension would per 
ips explain this absence of lesions. 
In nephrectomized rats, however, 
renin does cause prolonged in 
blood pressure so that at least some of 
the animals should have shown lesions. 
Hence, in the rat, it seems that the 
presence of the kidneys is essential to 
the production by renin of vascular 
lesions and, as a corollary, that virtual 
nephrectomy by the renal ischemic ac 
tion of renin is not an explanation of 
fhe vasculotoxic effect of renin in salt 
teroid pretreated rats. The fact, that 
the presence ol the kidney seems nec 
iry for the production of severe 
cular lesions by renin in the rat. 
ntrasts with the situation in the dog, 
which the reverse would seem to be 
This is one of two major disparities 
response between dogs and rats. The 
first concerns the relations of adrenal 
function to hypertensive disease. The 
rat responds to administration of salt 
desoxyvorticosterone by hyperten 


and hypertensive vascular le 


administration of — renin 
rimposes a state of acute general- 


vascular damage!': neither occurs 


in dogs**. In our unpublished observa- 
tions, 10 adrenalectomized dogs given 
with desoxycorticosterone and cor- 
e showed, over several weeks, 
t increases in arterial pressure’ 
responded to subcutaneous 
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ministrations of renin with moderate 
further pry of arterial pressure 
to a level of about 200 mm. Hg, but 
they did mal develop manifest gross 
or definable microscopic lesions. 

The second disparity concerns the 
effect of nephrectomy. The recently 
nephrectomized dog responds to renin 
by a severe toxic state associated with 
intense vascular damage!*; if life is 
prolonged by vividialysis, nephrectom 
ized dogs commonly deve lop moderate 
hypertension and, again, intense vas- 
cular damage'*. In contrast, as seen 
above, renin does not elicit acute vas- 
cular damage in recently nephrectom- 
ized rats and, while nephrectomized 
rats maintained by peritone ‘al dialysis 
manifest some hype rtension, the lesions 
they develop do not have the character- 
istics of hypertensive vascular disease! 

Summary and Conclusions. 1. Renin 
is deleterious when injected subcutan- 
eously in nephrectomized rats. This 
effect is independent of fluid intake or 
pretreatment with salt or adrenal 
steroids. It is not associated with pro- 
duction of acute blood vessel disease, 
but is due to formation of serous effu- 
sions which deplete plasma volume and 
stimulate thirst. 

In uninephrectomized rats pre 
treated with desoxycorticosterone and 
salt, renin induces acute vascular dis- 
ease. The present data indicate that 
the presence of kidney tissue is essen- 
tial to the production of these vascular 
lesions. In this respect, as in the hyper- 
tensive properties of salt and adrenal 
steroids, the rat differs from the dog 
which latter, after ne phrectomy, rap- 
idly develops vascular lesions when 
renin is given, 
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SUMMARIO EF CONCLUSIONES IN INTERLINGUA 
Effectos Metabolic e Pathologic de Renina in Rattos Nephrectomisate 


1. Renina es nocive quando injicite subcutaneemente in rattos nephrectomisat 
Iste effecto es independente de ingestion de Huido o de pretractamento con sal 
o steroides adrenal. Illo non es associate con le production de acute mor! 
vascular sed resulta del formation de effusiones serose que reduce le volumi 
plasmatic e stimula sete. 

2. In mononephrectomisate rattos pretractate con disoxycorticosterona e 
renina causa acute morbo vascular. Le datos hic colligite indica que le present 
de texito renal es necessari in le production de tal lesiones vascular. In ist 
respecto, como relative al qualitates hypertensive de sal e de steroides adret 
le ratto differe del can. Isto disveloppa rapidemente lesiones vascular quando 
renina es administrate post nephrectomia. 


) 

( 

} 

( 


By 


the Nie 
Lniversitv. of 
Recent reports on the favorable 
cltect’ of estrogens on the experi- 


the 


oronary vessels in cockerels® and of its 


ientally induced atheromata in 
ction in reversing the abnormal lipo- 
protem pattern in human subjects! have 
prompted an investigation of its effect 
i the sy mptoms and course in patients 
vith 
The present report deals with 17 pa- 


arteriosclerotic coronary disease. 


tients with angina pectoris who were 
observed closely over a period of 12 


iS months during which estrogen 
nd placebo therapy was alternately 
Five additional 
d during the course of the study. 


mploved subjects 


Procedure. All seventeen individuals, aged 


65 vears, had unequivocal angina pec- 
itteen them had suffered one or 
myocardial infarctions. When the pur 
of the study was explained to them, 
were told that two types of femal 
es would be used to determine which 
the better effect on their pain. They 
lso told. that it was possible that 
drug would help them. The two 
itions consisted of .05 mg. tablets 
iinvl estradiol and of placebos of identi- 
shape, and appearance. ° Although 
cedure began as a double blind test 
hich neither patient nor examiner was 
of the type of medication, it could not 


onsidered in the strict sense since the 
of the side reactions soon identified the 
of ther 'Py with abundant clarity. 
patients were instructed in the use of 
sheet similar to the one employed by 
( er, Gold, et al.8, in the evaluation of 
K n the diary contained spaces for 
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WITH ANGINA PECTORIS 
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Fexas Southwestern Medical School, Dallas, Texas ) 


B. Outver, M.D. 
AND 


BEN FRIEDMAN, M.D. 


and 


Texas, 


daily recording of changes in weather, ac- 
tivity, frequency and severity of anginal pain, 
number of nitroglycerin tablets used, and for 
miscellaneous remarks such as unusual stress, 
reactions, and the like. In addition, each pa- 
tient was asked periodically to test and record 
his exercise tolerance by walking over the 
same ground at a fixed pace and time after 
meals and noting the distance travelled before 
the first sign of discomfort. 

Subjects returned at intervals of 4 to 8 
weeks, at which time the history was re- 
viewed and a physic al examination was per- 
formed. Periodic determinations carried 
included serum cholesterol? and phospholipid®. 
teleoroentgenograms, electrocardiograms, and 
Dock displacement ballistocardiograms. 

Most patients received .05 mg. of Estinvl 
four times a day for 3 to 4 months, but then 
because of the marked side effects. it usually 
became necessary to reduce this dosage fre- 
quency for the 


of their treatment period. Concomitant admin- 


out 


to twice a day remainder 


of 25 mg. of methyl testosterone 


istration 


daily to six of the patients for a period of 2 
to 3 weeks failed to prevent these side 
effects. 


No spec ial diet was used in any of the 
patients and significant weight change 
occurred. If the patient was taking antihyper- 
tensive agents, digitalis, or pentaerythritol tet- 
ranitrate at the beginning of the study, this 
medication was continued throughout the pe- 
riod of observation. 

The 17 subjects were divided into three 
groups according to the therapeutic order of 
procedure used: In Group I, estrogen pre- 
ceded placebo therapy; Group II, placebo 
preceded estrogen; Group III, estrogen trial 
between two placebo periods. All patients had 
at least two weeks of a control period of ob- 
servation before any pills were administered. 


e are indebted to the Schering Company for furnishing the tablets. 
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Results. The evaluation of the course 
that the angina followed during each 
period was usually based on unidirec- 
tional changes in diary, average daily 
number of nitroglycerin pills, exercise 
tolerance distance for angina, and the 
patient's own historical evaluation of 


his angina as recorded by us at each 
follow-up visit. In using the above fou 
factors, the emphasis given to each fac 

tor was in the order listed above. This 
emphasis was based on our judgment 
of the reliability of each factor as a 


gauge tor measuring the course of th 


PABLE 1. EVALUATION OF SEVERITY OF ANGINA PECTORIS 
ACCORDING TO THERAPY PERIOD 
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ngina. For instance in one _ patient 
O.W., Table 2) the data from these 
four means of evaluation of angina were 
conflicting. In instance most 
was placed on the data 
and the daily 


nitroglycerin pills used. 


such an 
importance 

number 
However, 
data conflicted with those 
measured 


from the diary 


since these 
exercise tolerance 
and our recordings of his his- 


from his 


distance 


torical evaluation of the angina, then 
our evaluation of his course was con- 
sidered of questionable accuracy. The 


directional changes based on the four 
criteria employed for evaluation tallied 
in the vast majority of the 17 subjects. 
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Graph line 1 B. There was one patient 
Table 5, graph line IC) whose pain 
seemed to worsen rapidly while he was 
on estrogen therapy. Then he gradually 
improved while on placebo therapy. 
The evaluation of the course of the 
angina of subject O.W. has been dis- 
cussed. The data in his case are shown 
in Table 2 and graph line I D. 

In Group II there were 6 individuals 
who received placebo therapy first, fol- 
lowed later by estrogen therapy. Two 
of these patients were better during 
placebo therapy. Their course is repre- 
sented in the chart of he .F. (Table 6) 
and by graph line I There were 3 


over-all results in all patients are subjects whose was better 
summarized Table while receiving estrogen therapy. Their 
TABLE 2 
fngina by Diary fngina leverage Sense of 
Angina by Vo. of N.G Well-being 
Days of Less Days of None by Kerercise Tablets and Strength 
Patient OW Total Days Total Days History Tolerance Daily and Energy 
rol pt rod 
14 days Same 2.3 day Same 
Estrogen period 
148 days ' , 28° , Worse 35 blocks 73 day Worse 
cebo period 
240) days , Same to blocks 1.6 day Same to 
better better 
three therapeutic groups were course is typified the chart of 
further subdivided in Table 1 into let- E.S. (Table 7) and by graph line 


ed groups according to the course of 


their angina. The fluctuations in the 


ise of angina of each group is re- ° 


rded in Fig. 1. In Group I there were 
vatients (1 A) who showed a rather 
g ay improvement throughout the 
study. The chart of O.B. (Table 3) is 
representative of this group. The graph 
| A depicts the rate of decline of 
ina in them. There were 2 patients 
se greatest rate of improvement in 
anginal pain was during the estrogen 
pcriod, though the improvement con- 
tinued at a slower pace during the 
p! cebo period. The course is shown in 
th chart of B.H. (Table 4) and in 


ll B. It can be easily that 
individuals gradual 
improvement throughout all periods of 
observation. sixth subject (S.F.W.) 
developed thrombosis in a small artery 
of the right leg at the beginning of the 
placebo period. The consequent severe 
claudication so hindered his activity 
that he had practically no angina from 
then on. 

The two Group IIL patients had 
period of estrogen therapy in between 
two trials of placebo medication. Pa- 
tient $.T.D. showed gradual improve- 
ment throughout the period of obser- 
vation, the greatest rate of improve- 


seen 


these showed a 


POS 


ment 


added to his antihypertensive regimen 
of Cy and Apresoline during the last 
placebo period. His course is repre 
sented graphically by line Ill A. The 
other individual, F.M.B., was discov 
have 


ered to 


Control 


14 days 


First 


Estrogen 


Placebo perio 


260 davs 


> 
macebo period 


Patient J 
Control period 
14 days 


Estrogen period 


142 days 
Placebo per 


833 davs 


occurring 


very 


> mont 


ungina 


L.B 


when 


few 


Serpasil 


true anginal 
pains, but mainly palpitation and mus- 


frngina by Di ry 


Days of More 
Total Days 


af Bes 


Total Days 


20' 13 
10 
19 
9 76 
ingina by D 
Days of 
Some Total Day 
28 days $2 
155 davs 7 
98 days 17 


ine lude Ss all day s marke d as same, 


Was 
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so infrequently that his course was 


rABLE 8 
{ngina 
> 1 > times 
veekh 


G to 7 times 


weekly 


2 to S times 


TABLE 5 


ingina by Diary 


af Mov 
Total Days 


Days of Le 
Total Day 


{nyina 
by 


History 


same 


same 


Better 


skeletal 
covered during the latter part of the 
first placebo period. When he was able 


litely 


Exe 
Tolera 
) 
Hock 
) 
ocks 


Too weak to 


weekly walk enotg! 
to 2 times to 10 
weekly jock 
TABLE 4 
(ngina Tolt 
Hist {nyir 
Sum ito 1.5 
blocks 
Slightly lto’? 
better blocks 
Best but no to 25 
dramatic blocks 
change 
more, or tes 


ngina 


by 


E-rercise 
Tolerance 
block 
block 


3 blocks 


pais 


6 da 


February. 


This 


day 


1956 


Was 


Marke dl 


creased 


partly 


weeks 


same as 


fore st 


dis 


discriminate the true an 
ginal pains, they were found to occu 


very good from then on, but of no value 
to the study. (See graph line III B 
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Chere 


the 
study. Three of these patients had been 
eceiving placebo pills for a period of 
2 to 6 weeks when they died suddenly, 
The other two subjects had been re- 
eiving 0.2 


were 5 deaths during estrogen therapy. Necropsy revealed 
that he died from pulmonary infarcts 
and heart failure rather than a new 
mvocardial infarct. 

All of the subjects suffered from 
rather severe side effects while they 


In 3 or 4 of 


ethinyl estradiol for 3 
nonths and 3 weeks. respectively, be- 


mg 


were taking estrogens. 


fore they died. Individual C.H. had them these side effects were insidious, 
TABLE 6 
by Diary 1 ve rage Sense of 
fngina by Vo. of N G Well-being 
Days of Some Days of More hy Erercise Tablets and Strength 
' (Gif Total Days Total Days History Tolerance Daily and Energy 
Control pert Through patient's misunderstanding he did not keep diary 
eho period 
First 6 mon 2 7.38% Same Fair 
| ntt Better blocks 7 Fair 
| 
First 4 | 5 Perhaps block Complained 
slightls bitterly of 
| 22 Is‘ worse than 2 to 0 fatigue 
during blocks 
placebo 
period 
nt 2.89, Much 19 Fair 
better blocks 
TABLE 7 
rage Sense of 
Ing na by Diar 7 Tolerance Vo. of N G Well-being 
Days of hy for Tablets and Strength 
/ (BLS Son Total Day History fngina Daily and Enerqy 
ntrol (14 ca 41 Same Not 27 day Fair 
measured 
1’ 199 days 13 Slight but to7 12 day (ood 
definite ks 
Improvement 
i gen period (153 days 9.15 \bout same 6 to 7 102 day ‘Rather 
as placebo blocks poor 
period 
nt 184 da 7 Much better 135 blocks 09 day Good 


n estrogen daily for 3 months when 


leveloped prolonged pain and died 
iome. The patient who died after 
eeks of estrogen therapy had been 
weakness 
al dyspnea, and gradually increasing 


Ing more angima, more 


he rt size while receiving placebo ther- 
ip». This downhill course seemed to 
increase in rate when he was placed on 


than ever 


so that it was not realized how severe 
they were until the drug was discontin- 
ued and a return to the normal state 
ensued. The most serious of these side 
effects was not the loss of libido or 
breast enlargement that occurred in all 
patients, but the marked fatigue and 
loss of sense of well-being that develop- 
ed. On many occasions during estrogen 
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therapy the patient's diary would indi- 
cate less frequent angina, but on ques- 
tioning him it would be found that he 
telt much worse. He would then ex- 
plain that the angina seemed _ better 
only because he hadn't the strength or 
energy to move about enough to pro- 
voke pam The loss ot libido occurred 
in 2 to 6 weeks. Usually the libido 
returned in 10 to 14 davs after discon- 
tinuing estrogen, but in some patients 
this symptom persisted for many 


months. The breast enlargement) and 
>) 


fatigue were most noticeable after 
to 3 months of estrogen therapy. The 
breast enlargement receded very grad 
ually when the drug was withdrawn, 
but the sense of well-being returned in 
10 to 14 davs. None of these symptoms 
was relieved by the administration of 
25 mg. of methyl testosterone daily for 
2 to 3 weeks in the 6 individuals in 
whom this was tried. No weight change 
occurred as a result of the estrogen 
therapy. Three out of the 4 subjects 
with very mild hypertension had a very 
slight lowering of the average systolic 
diastolic blood pressures during estro 
gen administration. (The greatest 
diastolic decline was 5 mm. Hg.) The 
one patient who had congestive heart 
failure had no worsening of the heart 
failure as a result of estrogen adminis- 
tration. Of the 15 subjects in whom 
sufficient numbers of blood samples 
were analyzed for total cholesterol and 
phospholipid, showed a decline in 
the plasma cholesterol to phospholipid 
ratio usually as a result of a slight low- 
ering of the total cholesterol and a 
slight increase in phospholipid concen- 
tration®. The average decrease in this 
ratio in all patients was from 310/276 
during placebo administration to 291/ 
299 during estrogen therapy. The few 
electrocardiographic and ballistocardio- 
graphic changes that occurred did not 
add significantly to what was already 


noted clinically by history, physical! 
examination, and diary. 

Interpretation of Results. It will be 
noted by the courses charted in the 
graphs that all subjects who completed 
the study were better at the end thar 
thev were at the beginning of the study 
We interpret this as a reflection of the 
beneficial psychogenic effect of the 
doctor's special interest in a_ patient 
It is safe to sav that no dramaticall) 
beneficial effects on the angina pectoris 
were produced by the dosage of estro 
gen administered here 

The authors believe that the on 
important finding that has come trom 
this study is that relatively small doses 
of estrogens produce such serious sick 
effects in men so as to make its usé 
impractical in the treatment of athero 
sclerotic heart disease. The estrogen 
dosage employed in this study has been 
demonstrated to be the minimum ef 


. fective quantity in reducing the serum 


cholesterol to phospholipid ratio in th 
male! 

Discussion. The pathological studies 
of Rivin and Dimitroff® strongly sug 
gest that large daily estrogen dosage 
will decrease the severity of coronary 
atherosclerosis in men. We_ believe 
however, that estrogens will not b 
used extensively in the treatment. of 
coronary atherosclerosis, since the cot 
sequences of the therapy appear to bi 
worse than the immediate manifesta 
tions of the disease. The side effect ot 
estrogen therapy is not only temporary 
loss of sexual function, but the more 
drastic result is the incapacitating 
weakness, lassitude, and loss of sens 
of well-being. These last symptoms ma\ 
be due to estrogenic antagonism to 
endogenous testosterone rather than to 
a specific tissue effect of the estrogens. 
The nature of the mechanism of pro- 
duction of this side effect by the estro- 
gens is not yet established. A recent 
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i 


Oliver and Friedman: ESTROGEN THERAPY FOR ANGINA PECTORIS 21 | 


study’ of more strenuous but more brief course of patients with angina pectoris. 
estrogen therapy in patients similar to No definite beneficial or detrimental 
these has emphasized blood lipid — effect on the angina was demonstrated 
hanges. These authors also stress the under the conditions of this study. Our 
severity of the side effects in their observations on the side effects of es- 
ubjects. trogen therapy lead us to believe that 

Summary. A short term placebo- _ its use will be impractical in the treat- 
controlled study has been made of the ment of atherosclerotic heart disease in 
effect of estrogens on the clinical the male subject. 
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SUMMARIO IN INTERLINGUA 

Effecto de Therapia a Estrogeno Super Patientes con Angina de Pectore 

Esseva executate un studio a breve durantia, controlate per administration de 
medication fictive, del effecto de estrogenos super le curso clinic de patientes 
on angina de pectore. Sub le conditiones de iste studio, nulle benefic 0 nocive 
effecto super le angina esseva demonstrabile. Nostre observationes del effectos 
lateral de therapia a estrogeno impone le conclusion que illo non es practicabile 

le tractamento de atherosclerotic morbo cardiac in masculos. 


CONCLUSIONES IN INTERLINGUA 
(See page 192 for original article ) 
Studios de Elorino-Sulfato, un Droga Anticholinergic 


Elorino-Sulfato, un droga anticholinergic, inhibi le motilitate gastrointestinal 
doses unic de 10 a 20 mg si administrate parenteralmente, e in doses unic 

150 a 200 mg si administrate oralmente. Le mesme doses deprime le gastro- 
ecretion basal e histamino-stimulate sed non le secretion stimulate per alimentos 
llo stimulate per insulina. 
Le addition de Elorino-Sulfato a un regime de intense neutralisation resulta 
un complete alleviamento del symptomas in 60 pro cento del patientes de 
ere sed non retarda o preveni recurrentias post que le therapia es discontinuate. 
e dose clinic de Elorino-Sulfato es usualmente 100 mg o plus a intervallos de 3 
horas. Un dose de 150 0 200 mg al hora de dormir es a recommendar. 

ffectos lateral se manifesta quasi invariabilemente. Con doses therapeutic 
illos es rarmente serie. Nontoleration del droga, manifeste in reactiones local o 
general, occurre in circa 10 pro cento del patientes. 

1 su characteristicas physiologic e clinic, Elorino-Sulfato es comparabile al 
lrogas anticholinergic natural e plure altere anticholinergicos que nos ha 
stigate. 
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BLADDER “SUBSTITUTES” 
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In the late nineteenth and early 
twentieth centuries, a wave of interest 
in methods of urinary diversion result- 
ed in the development of a number of 
ingenious operative procedures in- 
tended to provide a substitute for the 
urinary bladder. Almost every con- 
ceivable variation in the use of bowel 
is a reservoir for urine was described. 
The exhaustive critical review in 1936 
of Hinman and Weyrauch*! discusses 
each recorded method and groups them 
according to surgical principles involv- 
ed. Some of the more interesting pro- 
cedures are mention, 
especially since many of them have 


worthy of 


been revived and modified in recent 
vears. 

CONSTRUCTION OF THE RESERVOIR. The 
rectum, having natural reservoir prop- 
erties, was utilized in a number of ways. 
Mauclaire, in 1895, described implan- 


912 


tation of the ureters into the rectun 


after proximal sigmoid colostom 


Gersuny LS9S 
continence for the colostomy afte 


attempted to provide 


similar procedure — by drawing — this 
stoma through the anal sphincter an 
terior to the rectum. The isolated re« 
tuum was anastomosed to the urethra 
after implantation of the ureters by 
Lemoine (1912). Berg, in 1907, used 
an isolated segment of ileum as a wm 
nary conduit to the intact sigm 
colon. 

The capacious cecum provided 


urinary reservoir for Verhoogen (1905 


who isolated this portion of the la 
bowel, implanted the ureters, and used 
the appendix as a conduit to the 
dominal skin. 

\ small bowel conduit was descril 
bv Cuneo in 1911. He isolated a s 


ment of ileum, closed the proxima 
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end, implantation of the 
reters, brought the distal end through 
the anal sphincter. 
The success otf these early attempts 
artificial bladder” 
ummarized succinctly by Hinman* in 
his magnificent review (1939). He 
led them “nothing more than elabo- 


construction is 


rate devices for urinary stagnation.” 
Le spite the 
tained in this statement, attempts to 
find a satisfactory reservoir for urine, 


fundamental truth con- 


| the types described above, have con- 
| nued 

Further experimental studies of the 
procedure described by Lemoine have 
Bisgard®* and 
Rubin®=. There has been no clinical 


been reported by 


experience reported with this method. 
\lodifications of the method of Ver- 
ren have been reported by Bricker 

and Gilchrist and Mer- 
ricks***", These investigators used the 


ind iseman” 


terminal ileum as a conduit to the 
bdominal skin after implantation of 
the ureters into a reservoir of right 
colon and cecum. It was hoped that 
the ileo-cecal valve would provide con- 


tinence The effects ot back pressure 


ind re peated or continuous catheter- 
tion upon the kidneys have resulted 
in poor general acce pti ince of this pro- 


cedure 

he operation reported by Lowsely* 
ind Levitsky®* in which the isolated 
distal rectum is used as a urinary reser- 
voir and the proximal rectosigmoid 
stoma is drawn through the = anal 
sphincter, is a modification of the meth- 
«lof Gersuny. It is liable to all the 

ers of any reservoir, with special 
emphasis upon technical difficulties and 
the effects of intraluminal back pres- 
SUT 


novel approach of Shoemak- 


e! who describes the use of 
vers d sero-muscular grafts” made from 
seg: ents of small intestine, is note- 


wor'ny because of its originality. At 
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present, technical difficulties as well as 
the usual problems of ureteral trans- 
plantation render it of little or no clin- 
ical value for total bladder replacement. 

TECHNIQUES OF URETEROENTEROSTOMY. 
Karly efforts to prevent peritonitis and 
urinary fistulae after ureteroenteros- 
tomy led to the development of a vari- 
ety ‘of techniques of ureteral implan- 
tation. Most of the early procedures 
appear to be based upon the principle 
used by Witzel for his gastrostomy. 
This has been termed the “musculariz- 
ing principle” by Hinman**-*4, and was 
the forerunner of the “tunneling” tech- 
nique in which a portion of the distal 
end of the ureter is surrounded by var- 
ious layers of the bowel into which 
is implanted. 

Extraperitoneal implantation of the 
ureters, another method of avoiding 
peritonitis, was introduced by Bergen- 
heim* in 1896. This principle was re- 
vived by Cabot"! in 1931, and recently 
by Goodwin*” 

Another ingenious modification which 
stimulated a great deal of investigation, 
involved employment of the “intact 
ureter.” Implantation of this structure 
into the bowel wall without entering 
the bowel lumen was accomplished 
while the ureter was still in continuity 
with the bladder. The uretero-enteral 
fistula was created later by a variety of 

‘aseptic’ te chniques. This was intended 

to provide a more “natural” ureteral in- 
sertion in addition to preventing leak- 
age and peritonitis. Winsbury-White™, 
Higgins*', Nesbit*S and Hinman** were 
among the leading contributors to this 
method, which has since been discard- 
ed because of its needless complexity 
and failure to accomplish the “natural” 
insertion. 

Recognition of the fact that intra- 
luminal pressure and ascending infec- 
tion from the reservoir have an adverse 
effect upon renal function and upon 
the clinical course of the patient stim- 
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ulated attempts at reproduction of the 
normal uretero-vesical junction — in 
ureteroenterostomy. 

Transplantation of the intact ureteral 
orifices was described in 1894 by 
Mavydl*!, who utilized the entire tri- 
gone. Bergenheim*, in 1896, implanted 
the intact orifices separately. A modifi- 
cation of this hi is been re porte ‘d recently 
by Goodwin**®. This method has not 
proved to be entirely successful in pre- 
venting infection and renal damage, 
and is, of course, of no value when the 
entire bladder must be removed, 

Popularized by Mayo* and Coffey' 
very early in this century, the various 
modifications of the “tunnel” type of 
ureteroenterostomy have been brought 
through a complex development by 
Coftey Furniss*"-**, Papin®® Hin 
man*= ‘and others. The present 
status of this technique is best appre 
ciated from the reports of Leadbetter*’ 
who has combined the submucous tun- 
uel procedure with the direct elliptical 
Nesbit?”. Although 
Leadbetter has reported good results 
with this method, the general exper- 
ience is that the procedure leaves some- 


anastomosis ot 


thing to be desired in the wav of upper 
urinary tract protection. 

Prevention ot transmission of pres 
sure and infection from the reservoir to 
the upper urimary tract by creation of 
a flap over the ureteroenterostomy 
stoma was first attempted by Vignoni”™ 

1895. He implanted the ureter upon 
a V-shaped Hap fashioned from the 
anterior rectal wall, which was then 
tucked into the rectal lumen. This was 
accomplished only in animals, and ap- 
parently failed. Fowler2*, in 1898. at- 
tempted to form a Hap of mucosa and 
submucosa which would cover the 
ureteral orifices when intrarectal pres- 
sure increased. According to Hinman", 
this flap failed because of atrophy. The 
“nipple” technique of Mathisen*’ repre- 
sents an ingenious modification of this 
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principle. The implanted distal two 1 
three centimeters of ureter is surrounc 
ed by a “nipple” made of the full thick 
ness of bowel, and tucked into’ th 
bowel lumen. Clinical experience t 
date with this procedure is small, but 
sufficient to indicate that it is not th 
final answer to the problem 

Open transcolonic anastomosis of th 
ureters to the sigmoid colon as it over 
lies the sacrum, as devised by Good 
win", offers another recent approach 
to the “valve” problem This method 
awaits further evaluation by accurat 
follow-up reports on patients so treat 
but evidence of upper tract damage 
has been noted in some of these 

PROBLEMS AND COMPLICATIONS. Cart 
ful evaluation of results obtained with 
the many modifications of reservoir and 
implantation techniques has provided 
clarification of many problems, but 
solution of few. 


Reports ot freque rit 


recurrent pyelonephritis, resulting in 
loss of renal function, emphasize th 
dangers of obstruction and infection in 
such preparations”" 

Absorption of urinary constituents 
has been shown to play a part in the 
pathogenesis of the electrolyte imbal 
ance so frequently noted after uretero 
demonstrated beautifully the fact that 


hy perchloremic 


Lapides has 


acidosis in such pa 
tients is due to absorption of urinary 
constituents in the presence ot renal 
tubular damage. Pyelonephritis, often 
from obstruction and ascending infec 
tion. is the most common cause of the 


although back pres 


sure alone might suffice in some cases 


tubular damage, 


\ summary of the factors apparently 
inherent in artificial reservoirs and con- 
duits used as bladder substitutes is 
presented in Table 1. These are the 
problems which must be solved to mak 
such “substitutes” physiologicallh 
feasible. That they may not be im- 
possible of solution is indicated by 
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the fact that an occasional patient 
with ureterosigmoidostomy gets along 
quite well clinically, and maintains 
ipparently normal renal function and 
pyelographic appearance for many 
vears. It appears that protection of the 
kidneys trom back pressure, ureteral 
reflux, and ascending infection is the 
solution. Investigation of new, and 
modification of old methods of creating 
a valve at the ureter-“bladder” junction 
continues and is a commendable line of 
endeavor 


TABLE 1 


Ibstruction 
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stomata*. The frequent need for in- 
dwelling catheters, with leakage, infec- 
tion, and calculus formation, and the 
difficulties of management of two 
stomata place the method in the cate- 
gory of “not desirable,” if not “last re- 
sort.” 

Development of a technique utiliz- 
ing an isolated segment of bowel purely 
as a conduit for urine by Bricker’ and 
Merscheimer*, in 1950, marked a real 
advance in the field of “bladder sub- 
stitution.” This method permits anas- 


TION OF “BLADDER SUBSTITUTES” 


() At site of ureteral transplantation 


b) At outlet of reservoir or conduit 


Because of intraluminal 


Infection 


pressure of reservoir ot conduit 


From exterior (tubes, catheters, and the like 


| From interior conduit or 


reservol 


1) When first established (isolated segments 


2) Persisting (in reservoir 


3) Continual (in intact bowel) 


\bsorption 
pe ndent upon 


a Surface area of conduit or reservoir 


b) Absorbing powers of conduit or reservoir 


Intraluminal pressure of conduit or reservoir 


PURE CONDUITS: THE ALTERNATIVE. 
faced with the 
clinical need for a satisfactory method 


Other investigators, 


of permanent urinary diversion, have 
ibandoned the idea of an internal res- 
ervoir, and sought methods by which 
the urine might be conducted physio- 
external appliance 
which might provide this function. 


ally to an 


Cutaneous ureterostomy, one of the 
oldest methods of diversion, has been 
revived, and attempts have been made 
many difficulties. 
Mechanical improvements in collecting 
systems*** are of some aid in making 
the life of patients so treated more 
tok rable. When feasible, plastic surgi- 
cal techniques may help to prevent 
protruding 


to vercome its 


Stricture and 


prov ide 


tomosis of the ureters, regardless of 
length or condition, to an active seg- 
ment of normal bowel, isolated from 
the continuity of the gastrointestinal 
tract, which empties quickly through 
an adequate cutaneous stoma. Minimal 
back pressure and excellent drainage 
of the kidneys result. Absorption of 
uring iry constituents occurs*’, but is of 
no apparent clinical significance be- 
cause of the excellent protection afford- 
ed the upper urinary tract. A reliable 
leak- proof adherent bag provides the 
reservoir function in this so-called 
bladder “substitute.” Clinical exper- 


ience to date' 545.4657 emphasizes the 
renal protection offered by this method 
of diversion, as well as its reasonable 
“social convenience.” 
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Although small bowel (terminal of the bowel as reservoirs and conduit 
ileum) has been used exclusively by Fifty years’ experience has demotr 
Bricker, short isolated segments of sig- strated the real difficulties of providin 
moid colon have functioned as well a reservoir function, and has define 
clinically*®, and there is suggestive lab- the factors responsible for dysfunction 
oratory evidence that this portion of of such preparations Obstruction t 
the bowel may absorb less than urine flow, renal infection, and absory 
others**. This mav offer an extra mar tion of urinary constituents continue to i! 
gin of safety in regard to protection plague the surgeons and _ patients a 


from electrolyte imbalance. In the sociated with such procedures. Their 
course of pelvic exenteration for neo- successful management appears to b (52 
plasm or post-irradiation necrosis, use dependent upon the construction of a 53 
of the isolated colon as a conduit ob- © satisfactorily functioning ureteral valv: - 
viously simplifies the problem of diver In the meantime, a conduit made of sa 
sion, and obviates the need -for small an isolated segment of bowel, convey 57 
bowel surgery. ing urine quickly to an adherent bag 


Summary. The search for a substitute through a cutaneous stoma, appears to 
for the urinary bladder has centered offer maximum renal protection and 
largely about the use of various portions reasonable social convenience 
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THE OCULAR MANIFESTATIONS OF HYPERCALCEMIA 
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IN a number of individuals whose 
blood calcium is elevated for various 
reasons, deposits of calcium are visible, 
especially on slit-lamp examination, in 
the conjunctiva or the subconjunctival 
tissues and in the cornea. Reports on 
the observation of these deposits have 
appeared in the literature, particularly 
since attention was focused on them 
by Walsh and Howard's article pub 
lished in 1947. Walsh and Howard** 
described the conjunctival deposits as 
small, glasslike, crystal-clear particles 
within the ocular conjunctiva in the re- 
gion of the palpebral fissure. They did 
not give them any specific name. On the 
other hand, they classified the corneal 
deposits as a primary type of band 
keratitis characterized by hazy, gravish 
granular epithelial and subepithelial 
opacities running concentrically with 
the limbus on the nasal or temporal 
side or both, densest at the periphery 
and fading out centrally. They stated 
that, at times, the opacities involved 
almost the entire cornea and that they 
resembled keratitis ordinarily 
seen in association with intra-ocular in- 
flammation. They called attention to 
the presence of clear areas within 
the opacities which they thought were 
characteristic of the band keratitis of 
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Berliner 
scribed these clear areas as charact 


hy percalcemia. However 


istic of band keratitis due to causes 


other than hypercalcemia 
Berliner? stated that the most ¢ 
mon form of band keratitis is chara: 
terized by the insidious evolution of 
gravish bandlike opacity situated in th 


exposed interpalpebral zone. The | 


sions develop first as a turbid area in 
Bowman's zone at either the temporal 
or nasal margin of the cornea or both 


and then spread along a horizontal line 


to meet centrally and form a band of 
opacity in which there are scatt red 
dark round fenestrations holes) of 


various sizes. The lateral margins ot 
the opacity are separated from. th 
limbus by a clear zone. The older por 
tions of the lesions become white nd 
chalky due probably to hyalinization 
and calcareous changes which may ex 
tend into the subjacent layers of the 
parenchyma of the cornea. Later, srnall 
erosions may develop in the epithe!ium 
of the cornea. Berliner described a sec 
ond and less common type of ind 
keratitis occurring at the limbus which 
either encircled the cornea or formed 
an isolated superficial semilunar qu 
area in Bowman’s zone. 


Berliner stated that band-form | era- 
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titis may develop spontaneously — in 


otherwise unaffected eves, or second- 
arily to long-standing intra-ocular in- 
Hammation or to exposure. of the eve 
irritants. Like Berliner, 
Dovgart" included band-shi ape opacity 


to external 


mong the corneal dystrophies, and 


he recognized the secondary — type, 
which, he stated, is usually unilateral, 
nd an idiopathic type, which is  bi- 
iteral. He called attention to the fact 
that, after calcification develops in the 
lesion plaques of calcareous material 
may work themselves loose and be 
Neither 


mentioned hy- 


shed into the conjunctival sac. 
Berliner? nor Doggart" 
percalcemia as a possible cause of 

keratitis. But, as noted by Walsh 
ind Howard it is possible that at 
east some of the conditions diagnosed 


previously as primary band keratitis 


were actually caused by hypercalcemia. 
The term “band ker: itopathy, suggest- 
ed by Cogan and his associates‘, is 
probably better name for the lesions 


in the cornea resulting from the deposi- 
tion of calcium in previously normal 
orneal tissue as a manifestation § of 
tastatic calcification. 
GENERAI CHARACTERISTICS OF THI 
ORNEAL AND CONJUNCTIVAL LESIONS, Al- 


though suggestive 
} 


individual reports 
Walsh and 
Albright) and 
Bartter’ were the first to recognize 


iad ippe: ared previously, 
Howard** and Cogan, 


the similarity of the corneal and con- 
unctival lesions seen in a number of 
varied disease states and to determine 
that hypercalcemia was the one factor 
states and, 


ommon to these disease 


therefore, probably responsible for the 
cular lesions. 

Walsh and Howard stated that they 
had first observed the conjunctival de- 
posits 10 years prior to their report 
| had not seen them in any patient 


ina 
Without hypercalcemia. During _ this 


LO-veuu period, they had examined 20 
paticnts with elevated serum 


calcium 
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and found the typical conjunctival le- 
In 4 of these patients, they 
found band-shaped opacities the 
corneas also. In one additional patient 
they found opacities in the cornea 
only. They reported that during a 7- 
year pe riod band keratitis had been ob- 
served in 7 7 patie nts with hype ‘rcalcemia 
ut the Massachusetts General Hospital, 
but conjunctival lesions had not been 


sions in 


seen. They commented that, as band 
keratitis of the idiopathic type ( with- 
out intra-ocular inflammation) is ex- 
tremely rare, its occurrence in 12 pa- 
tients with hypercalcemia is striking 
and probably means that it resulted 
from the hypercalcemia. In their re- 
port published in 1948, Cogan, Albright 
and Bartter? added 12 cases to the 7 
previously mentioned by Walsh and 
Howard as having been observed at the 
Massachusetts General Hospital. Con- 
junctival as well as corneal lesions were 
found in a number of these. 

Walsh and Howard** seemed to 
think that the lesions in the conjunc- 
tiva were more specific than those in 
However, Cogan and his 
associates’ stated that, while the con- 
junctival opacities might be confused 
with calcification of the conjunctiva 
which occurs commonly without def- 
inite local or systemic disease, the band 
opacities in the cornea could be distin- 
guished readily from the white limbal 
girdle and other opacities which occur 
“normally.” They described the sub- 
conjunctiv: il de posits as white flecks or 
glasslike crystals resembling clusters of 


the cornea. 


fish eggs and the corneal changes as 
diffuse opacities in the 
palpebral fissure with a limbal margin 
that is usually abrupt and concentric 
with the limbus but se parated from it 
by a clear interval. The axial margin 
fades away gradu: lly a few millimeters 
centralward. In a_ later publication, 
Walsh and Murray** stated that, on 
slit-lamp examination, the corneal pic- 


superficial 


ture is more specific than the conjuncti- 
val, although either may be sufficient 
to suggest the diagnosis. In the con- 
particularly at the 


junctiva, corneal 


edges, accumulations of elastic tissue 
(pingueculas ), deposits of pigment and 
fibrous tissue occur frequently and cal 
cification can develop in them as a 
purely local process. These authors con- 
sidered an incomplete band charactei 
istic of corneal calcification but de- 
scribed a case of Cogan’s in which al- 
most the entire surface of both corneas 
was calcified. The hypercalcemia in this 
case was due probably to sarcoidosis. 
According to Walsh and Murray** 
the normal concentration of serum cal- 
cium is from 9 to 11.5 mg. per 100 ml. 
and that of serum inorganic phosphorus 
per 100 ml. in chil- 
to 4.0 mg. per 100 
ml. in adults. The lowest value for se 


is trom 4.5 to 6 m: 


a 
9 


dren and from 3. 


rum calcium recorded in any of the 
cases reported by Walsh and Howard** 
was 12 mg. per 100 ml. and the highest 
was 19 mg. per 100 ml. The value for 
serum calcium in one of the cases re- 
ported by Cogan, Albright and Bartter’ 
was 8.8 mg. per 100 ml. This case will 
be discussed later. In all except one of 
the remaining cases in this series, the 
level of serum calcium was definitely 
elevated: in the one exception it was 
at the upper limit of normal, 11.4 mg. 
per LOO mil. 

Apparently the deposition of calcium 
in the cornea and conjunctiva can occur 
rapidly in the presence of a rising con- 
centration of calcium in the blood, and 
the deposits will regress gradually when 
the blood calcium returns to normal 
and remains at normal levels. Walsh 
and Howard** noted the appearance of 
conjunctival lesions in a patient with 
post-thyroidectomy hypoparathyroid 
tetany after administration of calciferol 
for 15 days. During this time, the con- 
centration of serum calcium rose from 
7.7 to 15.8 mg. per LOO ml. The deposits 
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were not present in the conjunctiva on 
examination 5 months later. 

As noted by Walsh and How: urd, t] 
symptoms of hypercalcemia per se ar 
rather vague and nondescript. Recogni 
tion of the distinctive lesions in_ thx 
cornea and conjunctiva may serve as 
an important clue to the diagnosis of 
hypercalcemia when it would not be 
suspected otherwise. According — to 
Walsh and Murray*’, this metastatic 
calcification may be an early and even 
an isolated sign of this disorder. Thesé 
authors noted that hypercalcemia is 
present in cases of hyperparathyroid 
ism, vitamin D intoxication, sarcoidosis, 
multiple myeloma, osteolytic metastatic 
carcinoma, immobilization because of 
fractures, excessive intake of milk and 
alkalis in the treatment of gastrointes 
tinal ulcers, and in beryllium intoxica- 
tion. Band keratop: athy and subconjune- 
tival deposits of calcium have been ob- 
served in most of these conditions and 
also in cases of renal insufficiency due 
to causes other than excessive intake 
of milk and alkalis. 

saARcorposis. In 1937, Seefelder*’ re- 
ported the occurrence of corneal and 
conjunctival calcification in cases of 
Boeck’s sarcoid, but, because the 
frequency of uveitis in this disease 
band keratitis, when present, was re- 
as stated by Vogt", not 


as a specific lesion but as a eal to 


garded usually, 


previous intra-ocular inflammation 
Haldimann?’, 
which he 


however, reporte: 


cases in considered that hy- 
percalcemia was responsible for the le 
sions in the cornea and rah 
In the first case, band keratitis and in- 
filtration of the conjunctiva preceded 
the development of nodular uveitis 
The value for blood calcium was !6.3 
mg. per 100 ml. and that of inorganic 
phosphorus 4.3 mg. per 100 ml. In the 
second case, calcification in the ocular 
conjunctiva was present at the limbus 


and in the palpebral fissure areas nd 
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Ucification was beginning the 


neighboring cornea. The value for 
blood 13.6 mg. per 100 
ml. and that of the inorganic phospho- 
100 ml. 

Albright and Bartter® includ- 
ed in their series two cases of sarcoid- 
both of which the concentra- 
blood calcium was more than 
100 ml. In one of these 
cases beryllium poisoning 
iated. When one of the patients Was 
xamined 7 vears later, the value for 
blood had fallen to 10 
100 ml.:; the band keratopathy 
vas less marked but there 
epithelial opacities in the conjunctiva. 
Walsh and 


sonal cases QOyers and 


calcium Was 


rus 6.5 mg. pet 
Cogan, 


OSIS, 


ion ot 


> mg. per 


Was asso- 


in the 
per 


were sub- 


\lurray** mentioned 2 per- 
Alfano"! tound 


white 


velatinous nodules and some 


flecks in the conjunctiva and a super- 
fic ul band type of opacity on the nasal 
ud temporal sides of each cornea in a 
patient with elevated serum calcium in 
whom the diagnosis of sarcoidosis was 
tablished by axillary 
lymph node. Finely nodular infiltration 
throughout both lung 
diffuse localized 
nosis in both kidneys and multiple 
posits of calcium in the soft tissues 
thout the shoulders and hips. 
hipbach and Wernly** added an- 


in which the band keratitis 


biopsy of an 


observed 


with and 


other case 


vas associated with iritis in Heerfordt's 
disease | uveoparotid fever). The value 
tor blood calcium in this case was 16.3 
mg. per 100 ml. The authors stated 
that, in sarcoidosis, it is questionable 
Whether there is pure metastatic calcifi- 


1 healthy 
r pure dystrophic 
calcium in diseased tis- 
sue . They 


1 de position i 


tiss S 


y were inclined to consider 
the corneal lesions as metastatic and 
the conjunctival as dy strophic calcifica- 
tion. They thought that the disturbance 
of ium metabolism in sarcoidosis is 
caused by the bone lesions with per- 
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haps associated chronic renal insuffi- 
However, Longcope and Frei- 
man?" stated that the elevation of blood 
calcium in cases of sarcoidosis is not 
definitely related to 
hone or to hyperglobulinemia. 
Retinopathy was observed in a few 
cases of sarcoidosis. These will be con- 
sidered in detail later with the 
opthalmologic studies in Goodside’s'® 
case of primary hyperparathyroidism. 
VITAMIN D INTOXICATION. Probably 
the direct connection between hyper- 
calcemia and deposits of calcium in the 


ciency. 


involvement of 


more 


cornea and conjunctiva was first recog- 
nized in this condition. Meesmann** 
had noted an early band-shaped kera- 
titis in the right eye of a girl with 
bilateral chronic inflammatory  glau- 
coma. The blood calcium was normal 
at this time. She given wt gi 
(dihydrotachysterol) for the relief « 

post- -thyroide ‘ctomy hypopari 


Was 


tetany and the concentration of cal- 
cium in the blood rose to 14.1 mg. 
per 100 ml. and remained elevated 


for about a year in spite of the discon- 
tinuance of the AT-10. At the height 
of the extensive calci- 
fication of each cornea and some de- 
posits in the neighboring conjunctiva 
were present. The deposits of calcium 
diminished gradually so that, when the 
blood calcium had returned to normal 
levels, only traces of the de ‘posits were 
left. This case was reported in 1938, 
9 vears before the publication of Walsh 
and Howard's observations*’. 

In 1946, Freeman, Rhoads and 
Yeager'= described connective tissue 
and heavy deposits of fat in the con- 
junctiva of patient with vitamin D 
intoxication. In the same year, Paul** 
described in a similar case roughening 
of the palpebral-fissure portion of the 
bulbar conjunctiva by numerous little 
bleblike excrescences, each of which 
contained an irregular whitish mass 
which appeared to be calcium. In the 
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222 The 
periphery of the cornea, approximately 
1 mm. from the limbus, there was a 
white bandlike infiltrate which was sug 
gestive of beginning zonular dystrophy 
band keratitis). Both 
Freeman, Rhoads and sug 
gested that the high intake of milk of 
their patients enhanced the toxic effect 
of the vitamin D. 

Cases of vitamin D intoxication were 


Paul’? and 


included in the series of Walsh and 
Howard", in that of Walsh and Mu 
rav"> and in that of Cogan, Albright 
and Bartter*. These last authors noted 
that all of their patients with vitamin 
D poisoning had renal insufficiency. 
This was true in most of the cases re 
ported by other authors also. Thus 9 
of the 10 patients reported by Howard 
and Mever*? had characteristic oculan 
lesions and all 10 had renal insuffi 
ciency. Hyperparathyroidism secondary 
to the renal lesions may account for the 
hypercalcemia as suggested by Herbert, 
Milles and 
Howard and Mever=- stated that sub 


Richardson?!. However. 
conjunctival deposits and the lesions 
of band keratitis might be visible under 
the slit lamp before renal damage be 
came evident. 

Howard and Mever stated that the 
lowest dose of vitamin D which pro 
duced deposits in the conjunctiva in 
their cases was 150,000 international 
units daily for 12 months and that 
which produced deposits in the cornea 
was 200,000 units daily for 18 months 
Corneal and conjunctival lesions de 
veloped in 2 months when the daily 
dose was 600,000 units. 

Deposits in the conjunctiva develop- 
ed in one patient who received 300.000 
units daily tor 2 weeks. These authors 
noted the tendency of the corneal and 
conjunctival lesions to clear gradually 
when treatment with vitamin D was 
discontinued and the patient was given 
a diet low in calcium. They stated that 
a rise in the total serum calcium and in 
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its physiologically active components 
follows administration of large doses 
of calciferol even if only minima 
quantities of calcium are present in the 
diet, but this effect is enhanced by the 
administration of calcium salts orally 
They suggested that the clearing of 
the ocular lesions might indicate the 
possibility of the gradual repail of the 
damage to the other organs and tissues 

Single cases of vitamin D intoxica 
tion with ocular lesions were reported 
by Gifford and Maguire'®, and by Frost 
Gifford an 
Maguire noted clearing of the cornea 


Sunderman and | eopold 


opacities within 7 months after discon 
tinuing treatment with vitamin D and 
institution of a diet low in calcium 
Frost and associates noted the 
toxic symptoms of overdosage of vit 
min D might be either acute (nausea 
vomiting, abdominal pain and dia 
rhea) or chronic related to the pres 


ence of metastatic caleification In 


their case. they observed in addition 
to the usual deposits in the cornea and 


conjunctiva, Hesh-colored — triangula 
stony hard plaques on the sclera on 
cither side of the cornea. They pointe d 
out that the corneal lesions must hb 
differentiated from arcus senilis (which 
starts usually at either the upper or th 
lower pole of the cornea and is most 
often located in the de ep parenchyma 
and trom white limbus girdle (which 
spreads concentrically around the cor 
nea and does not have any intersperses 
dark areas 

Fleischner and Shalek'” called atten 
tion to the possibility of detecting ce 
posits of calcium in the cornea and 
conjunctiva by roentgenography. | 
case of hypercalcemia induced either 
hy vitamin D intoxication or by immo 
bilization, roentgenograms of the skull 
disclosed faint calcification in the 
orbits. This was brought into better 
relief by use of a “bone-free” techni jut 
and dental films. Two types of ca ifi 
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ation identified: short rodlike 
iadows produced by the nodular de- 
and under the conjunctiva, 


shell-like 


calcification in the cor- 


were 


posits 


linear shadows corres- 
1) nding to the 

at the 
‘a reported t cases of band ker- 
topathy which he attributed to the 


associated with vitamin 


limbus. 


Leira 
hypercalcemia 
1) intoxication. One of the patients also 
He stated that the con- 


iunctival changes can regress long be- 


had sarc oidosis 


fore the corneal and long before the 
blood calcium becomes normal. The 
corneal changes, on the other hand, can 
persist long after the serum. calcium 


and after the 
which is present in prac- 
Two 


has returned to normal 
renal disease 
tically all cases, has been cured. 
of the patients belonged to the same 
family. This suggested to Leira that a 
constitutional familial factor of dispo- 
sition might explain the variable toler- 
ince of individuals to vitamin D. 


Ojers and Alfano*! reported the case 


ft a boy, aged 10 vears, with tape- 
toretinal degeneration and renal rick- 
ets, who had been on a regimen of 


54% months. 
with 
seen in the con- 


calcium and vitamin D tor 


Gelatinous-appearing nodules 


white Hecks were 


Sone 


junctiva. The superficial lavers of the 


had an irregular ground-glass 


cormmea 
ippearance, most intense near the lim- 
bus. Haziness was noted in the upper 


ind lower portions of the cornea which 
did not the horizontal 
cloudy areas serum calcium was 
but the authors 
combination of irradi- 


merge with 
The 
not definitely elevated, 
thought that the 
ted ergosterol and calcium might have 
aused periodic increases in the serum 
the 
deposition of calcium in the cornea and 
conjunctiva. 


calcnim which would account for 


Oiers and Alfano*' stated that. in 
rena’ rickets, the renal tubules are so 
dar red that they 


0 inutacture 


are no longer able 
(am- 


sufficient base 
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monium) with which to excrete acids. 
Calcium may be utilized as a substi- 
tute for the ammonium radical. Thus 
the concentration of serum calcium 
tends to decrease and parathyroid hy- 
perplasia results. However, because of 
the glomerular damage, the parathy- 
induce diuresis 
of phosphorus and hence calcium is 
deposited in the osteoid 
should be recalled that, in 
of renal rickets, cystine crystals are de- 
posited in the cornea and conjunctiva. 
These crystals were described by Goar 
and de la Motte'? as tiny white 
studding the entire supe ficial lavers of 
the 
descent 


roid hormones cannot 


tissues. It 
some 


Cases 
dots 


seen to be irri- 
higher magni- 


cornea which are 
crystals under 
fication. 
IMMOBILIZATION. 
Walsh and Murray** reported 
of ocular calcification due to hyper- 
immobiliza- 


It is of interest that 


ts 


case 


calcemia resulting from 
tion. 
PRIMARY HYPERPARATHYROIDISM. Cas- 
primary hyperparathyroidism 
were included in the series reported 


by Walsh and Howard** and by Walsh 


CS ot 


and Murrav">. The latter stated that 
metastatic calcification in the ocular 
tissues occurs in a minority of cases 


of primary adenoma of the parathyroid. 
Calcification of the cornea or conjunc- 
tiva or both was found in 5 of the 16 
patients examined with the slit lamp. 
Cogan, Albright Bartter’ found 
calcification in the cornea or conjunc- 
tiva or both 3 cases of parathyroid 
adenoma and in one case of carcinoma 
of the parathyroid. All of their pa- 
tients had either ne phrocalcinosis or 
nephrolithiasis. Aside from these ob- 
servations, reports of corneal con- 
junctival involvement in primary hy- 
perparathyroidism are rather scanty. 
Galindez- Iglesias and Lafuente’ de- 


and 


scribed bilateral conjunctival nodules 
in a case of hyperparathyroidism with 
will be dis- 


hypercalcemia. Folk’s case! 


‘nt ( 
OSC 
the 
th 
ally 
of 
thi 
thi 
Ca | 
rte 
rost 
COl 
ana 

th 
vit 
dia 
pre 

In 
iti 
rik 
inted 
hich 
the 
Vi 
vhicl 
el 
itten 

| 
eithel 
tie 
l he 
jue 


The 


cussed in the section on the milk-alkali 
syndrome. observed in a 
25 years, who had 17.7 
mg. of calcium and 2.9 mg. of inorganic 
phosphorus per 100 ml. of serum, 
chalk-white lines in the cornea of each 
eve extending about 4 mm. along the 
limbus at the temporal and nasal sides. 


Goodside!* 
woman, aged 


Central to these calcium lines and sep- 
arated from them by a clear interval 
was a fainter supe rficial opacity in the 
cornea. Necropsy revealed an adenoma 
of the right inferior parathyroid with 
hyperparathyroidism, extensive skeletal 
demineralization and generalized cal 
ciInosIs. 

examination — of 
patient revealed that the 
disks were pale, the retinal vessels 
tenuated and that 
out the central areas were very numer- 
ous pale-pink, poorly defined lesions of 
many shapes lying underneath the ret 


( yphthalmoscopic 


Goodside’s'* 


“scattered through 


inal vessels. In manv areas they were 
coalescent and in the macula they be 
reaching the size of 0.25 
disc diameter. 


came. larger, 
Between these patches 
there appeared an increase in retinal 
pigmentation in many areas. Inferior 
to the left disc the 


edematous. 


retina seemed 
The nature of the patches 
Was uncertain.” 

Walsh and Murray** found retinop 
athy in only one of their cases of hy 
percalcemia. This patient had moder 
ate hypertension and an unusually se 
vere choroidal sclerosis. Sarcoidosis was 
a possible but not proved cause of the 
hypercalcemia. Haldimann*" — found 
several scattered whitish and vellow 
spots in the fundi of one of his pa- 
tients with sarcoidosis. Klinefelter and 
Salley” retinopathy re- 
sembling that seen in association with 
multiple myeloma in a_ patient with 
sarcoidosis which simulated glomerulo- 
nephritis. 


observed a 


The retinopathy in this case 
was due probably to the hype rprotein- 
emia and the hy pe rglobulinemia which 
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were present. The value for serum cal 
cium was 17.7 mg. per 100 ml.; but 
the authors did not mention the pres 
ence of metastatic calcification. 
HYPERCALCEMIA ASSOCIATED WITH EX 
CESSIVE INTAKE OF MILK AND ALKALI. | 
1949, Burnett, Cummons, Albright and 
Howard®* reported 6 cases of a svi 
drome characterized by a_ history. of 
prolonged and excessive intake of milk 


and absorbable alkali, 


without hy percalc iuria or 


hy per alcem 
hypophos 


phatemia, normal level of serum 


kaline 


sufficiency with 


phosphatase, marked renal in 
azotemia, mild alka 
losis. calcinosis manifested especiall 
by an ocular lesion resembling band 
keratitis, and an in the 
clinical state on an intake low in milk 
and absorbable alkali. All of th Sé 
cases had been included previoush 
in the reports of Walsh and Howard 
Albright and Bartte: 
patients had band ker 
and 2 of them had also smal 


or ot Cogan, 
All of the 
topathy 
glasslike particles in 
\etastatic 


other tissues also in 5 of the patients 


the conjunctiva 
calcification was present in 


This was irregular in distribution and 


varied from w idespread soft-tissue 
calcification to calcification of a few 
mesenteric nodes The auth 


thought that the 


secondary to renal damage 


hypercalcemia Was 
and result 
ant fixation of 


urinary excretion ot 
calcium. Walsh and Murray** includ 
ed only one case in which alkali had 
been used in treatment of pepti ulcel 


in. their group of cases of hyper u] 
cemia and raised the question of pos 
sible parathyroid tumor in this cast 

In this connection it is of interest 


that Folk!! 


man, aged 5 vears with 


the case 

history of 
recurrent uae of ulcer and ex 
intake of alkali for 25 yeurs 
He was oliguric and azotemic. Fine 


ce ssive 


white. subepithelial deposits wer 


present in each cornea adjacent to 


its 
but | 
In 
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rune 
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extended 2 to 3 


and were 
fined principally to the interpalpebral 
ne. Intra-ocular tension was normal. 
later the had 
35 mm. into the cornea, 

ind roentgenograms of the globes re- 
cliffuse Chronic 
simple glaucoma had developed in each 
CV rhe 
mvocardial infarction. Necropsy re ‘veal- 
bilateral 
polycystic kidneys, chronic stomal ulcer 


id parathyroid 


these 


the limbus: 


mm. into the cornea con- 


Five vears calcification 


extended 3 to 


vealed calcification. 


patient died as a result of 


ed multiple cardiac infarcts, 
There 
calcification of the dura, 
blood vessels Wren ‘vy, trachea and joint 
ipsules. The level of calcium 
of this patient ranged between 9.7 and 
100 ml. and that of the 
inorganic phosphorus between 
2.0 and 5.8 mg. per 100 ml. 

Folk thought that the primary 
functioning parathyroid adenoma had 


adenoma. 
was metastatic 


serum 


11.6 mg per 


SeTuTn 


nephrocalcinosis. The chronic 


vpochloremic alkalosis resulting from 


the kidney damage was intensified by 
chronic vomiting and the high intake of 
lkali. The chronic alkalosis plus a fune- 
tioning parathyroid adenoma the 


normal serum calcium 
ind slightly elevated inorganic phos- 
phorus resulted in the 


cation, in which the 


presence ot al 


diffuse calcifi- 
cornea and sclera 
tendency 
toward precipitation of calcium salts in 
in iline 


part ipated because of the 


medium. 
In the case Wermer, 
Kuschner and Riley*, ingestion of milk 
nd orbable alkalis was discontinued 
ter 6 months the glasslike depos- 
ts in the conjunctiva had disappeared 
but the band keratitis was still present. 


reported by 


In the case reported by Miller, Free- 
nan and Heath*", the serum calcium 
returned to normal levels and the renal 
function improved but the calcium de- 
posits in the eves and in the lumbar 
legion did not change. ob- 
verve’ white chalklike plaques in the 
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sclera of each eye of a patient with 
duodenal ulcer who drinking a 
gallon of milk a day and was taking 
alkaline powders. Scholz and Ke ating" 

reviewed § the milk- alkali 
svndrome with renal insufficiency and 
hypercalcemia; deposits of aleium in 
the cornea were found i 


was 
cases of 


n only one of 
the 8 cases. 
HYPERCALCEMIA IN RENAL INSUFFI- 
CIENCY, Albright and Bartter 
found deposits of calcium in the cornea 
and conjunctiva of 8 uremic patients. 
Five of these patients were consuming 
large amounts of milk and alkalis. Two 
gave a history of prolonged vomiting of 
undetermined cause and ne phrocalcino- 
sis may have developed secondary to 
the chronic alkalosis noeening from the 
vomiting. In of these 2 patients, 
biopsy of 2 parathyroid glands showed 
secondary hype rpli isia. In the eighth 
patient, roentgenograms showed skel- 
etal with bone cysts, 
osteoarthritis, a calcified deposit near 
the right contracted kid- 
nevs; a definite diagnosis was not es- 
tablished. In a patient presumed to 
have hyperparathyroidism secondary to 
Alfano*! 
served in the conjunctiva of 
immediately 


Cogan, 


one 


decalcification 


elbow and 


renal disease, Ojers and ‘ob- 
each eye, 
adjacent to the corneal 
limbus on both nasal and temporal 
sides, clear yellowish nodules, some 
with white flecks at their apex. Roent- 
genograms showed cystic changes in 
the ribs and in the right clavicle and 
demineralization of the skull, pelvis, 
humerus and femur. The value for se- 
rum calcium was 10.6 mg. per 100 ml. 
at the time of examination of the eyes 
but was said to elevated 
previously. 

CHEMICAL HISTOLOGIC EXAMINA- 
TIONS OF THE OCULAR TISSUES IN CASES OF 
HYPERCALCEMIA. Chemical examina- 


have been 


AND 


tion of a specimen obtained by biopsy 
from the conjunctiva of one of Walsh 
and Howard's"? 


cases of hyperpara- 
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thvroidism showed that the material de 
posited was probably 
phate. Galindez-Iglesias and Lafuente 
stated that chemical analysis of a con 


calcium phos 
14 


junctival nodule from their case of 


hyperparathyroidism showed that it 
consisted of tricalcium phosphate. 
Microscopic examination of a speci 
men obtained for biopsy from the con 
junctiva of one of Walsh and Howard's 
cases of vitamin D intoxication showed 
aun amorphous material more refractile 
than the rest of the tissue just beneath 
the basal layer in the most superficial 


Kossa 


material 


connective tissue. Von stain 


showed that this contained 
calcium. 

The right eve of one of Cogan, Al 
bright and Bartter’s? patients w ith the 
milk-alkali syndrome had been removy 
ed because of painful glaucoma 3 vears 
prior to their examination. At the time 
of removal, practically the entire cor- 
nea of the right eve was infiltrated with 
calcium and there were opacities on 
the nasal and temporal margins of the 
left cornea. Histologic examination of 
the right cornea showed that the pos- 
terior surface and_ the 


stroma were 


not abnormal. Bowman's membrane 
was intact and appeared normal in its 
axial portion but became increasing] 
calcified toward the periphery. The cal- 
cification was densest at the limbal ex- 
tremity of Bowman's membrane, and 
spread into the superficial stroma. An- 
terior to Bowman’s membrane was a 
newly-formed connective tissue mem- 
brane. In the anterior part of this mem- 
brane were calcific plaques some of 
which were erupting through to the 
surface of the cornea. Areas of calcifi 
cation were present also in the super- 
ficial layers of the sclera over the ciliary 
body. The authors thought that the 
clear lacunae seen clinically within the 
areas of corneal opacity in cases with 
calcification of the cornea result prob- 
ably from. the 


sloughing of calcific 
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plaques which have erupted through 
to the surface as demonstrated in th 
sections of this case. 

In one of Haldimann’s*" cases of sa 
coidosis, biopsy of the conjunctiva r 
sulted in a diagnosis of tuberculosis 
but a second biopsy, 2 years later 
showed only massive calcification and 
foreign-body, giant-cell reaction. Biops) 
of the conjunctiva in Haldimann’s se 
ond case showed subepithelial calcifica 
tion and hyaline degeneration. Frost 
stated that 


scrapings from the Hesh-colored lesions 


Sunderman and Leopold! 


in the deep bulbar conjunctiva and 
sclera in their case of vitamin D intoxi 
cation indicated the presence of « 

examination of — th 


cium. Histologic 


eve obtained at necropsy from Good 
side's!* case of parathyroid adenom 
showed plaques of calcium and bon 
in the sclera in the ciliary region 
the region of the ora serrata and pos 
terior to the equator. One plaque i 
volved the suprachoroid. There was 
mild chronic inflammatory reaction i 
the uveal tissue. Amorphous deposits ot 
calcium were noted in the subconjunc 
tiva at the limbus. One deposit forme 
a straight line which was continuous 
The mem 


brane itself was calcified for a short 


with Bowman's membrane 
tance from the limbus, the calcification 
Lecoming increasingly less definite axia 
thought that th 
areas observed ophth: ln 


ward. Goodside'* 
pale-pink 
scopically in the fundi were related t 
the calcium plaques in the sclera « thet 
through transmitted pressure 
through a local inflammatory respons’ 
in the choroid. 
The histopathologic diagnoses the 
ocular lesions in Folk’s case!! of para 
thvroid adenoma with excessive intak 
of alkali band _torm 
keratitis, calcified plaques in the lera 
scleritis, chronic choroiditis, uvea| an 
sclerosis, gangliotom 


were glaucoma, 


retinal vascular 


degeneration ( inspissated exuciates 
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id gliosis of the retina and optic 
trophy. In the cornea, Bowman's mem 
brane was intact but ribbonlike areas 

hvalinization were present, espe- 
cially in its peripheral portions. Scat- 
tered areas of early hvaline necrosis and 
lystrophic changes were found in the 
stroma. Large hyalinized plaques were 
sclera, 


present in’ the mainly in the 


posterior portion; some of these had 


undergone calcification. Interspersed 
mong these plaques were round cells, 
plasnia cells and macrophages. In their 
lescription of Cogan’s case of probable 
diffuse 


ircoidosis with superficial 


almost the whole of 
Walsh and Murray 
\-rav films of the 


calcium, but, with 


opacification of 
each cornea 
stated, “bone-tree 
; failed to show 
von Kossa stain, it was shown that there 
is calcium present beneath the epi 
thelium of one cornea so tested.” 


Gartner and Rubner'* reported 2 

ses of calcification of the ocular tis 
sues associated with hypercalcemia re 
sulting from vitamin D intoxication. In 
one of their cases, the eve was not seen 
clinically but- at necropsv showed his- 
tologically calcification in healing 
calcified 
subconjunctival tissues 


scl ral nodules and also 


plaques m the 


it the. limbus. Band-formed_ keratitis 
ind vellowish patches on the sclera 
were observed clinically in their second 


Roentgenologic examination with 
ione-free technique showed that these 
patches had the densitv of calcium. 

\IECHANISM OF METASTATIC CALCIFI- 
CATION IN THE OCULAR TISSUES IN HYPER- 
Walsh and Howard** stated 
that pathologic calcification is of two 
typ in the first, 


local process, us- 
ually degenerative, 


has produced con- 
ditions conducive to the deposition ot 
lime salts: in the 
diseased state is present which is ac- 
companied by 


second, a systemic 


changes in the concen- 
tratin of ionized calcium or inorganic 


Phosphorus or both in the serum. The 
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ocular lesions in cases of hypercalcemia 
are of the second type, but some factor 
other than hypercalcemia must be con- 
cerned in their production, for they 
are not seen in all cases of vitamin D 
poisoning or of hyperparathyroidism 
and there is no apparent correlation be- 
tween their appearance and the degree 
of elevation of the serum calcium or 
the duration of the disease state. 
Bauer and Freyberg! stated that, in 
vitamin D intoxication with metastatic 
calcification, authors think that 
comes first and that 


some 
cellular damage 
calcium is deposited then in the injured 
wreas. Others think that the pathologic 
calcification is not preceded by cellular 
Danowski, Winkler and 
Peters’ said that vitamin D in large 
doses provokes hypercalcemia and_ in- 
creases the calcium content of the soft 
tissues, particularly of the kidneys. The 
hypercalcemia favors metasti tic calci- 
fication. This may be facilitated by local 
injury, present or pro- 
duced by the vitamin D itself. In dis- 
cussing the corneal calcification which 
had developed in a patient within 6 
to 8 weeks of the beginning of vitamin 
D administration, Cogan" 
planation of the local mechanism of 
corneal calcification. Extravascular fluid 


damage. 


tissue alre ady 


gave his ex- 


diffuses into the cornea from the pe- 
riphery, and water is selectively ab- 


‘stracted from this fluid through the 


semi-permeable membrane at the sur- 
face of the cornea. This results locally 
in a concentration of electrolytes be- 
neath the surface membranes and those 
electrolytes which are near saturation 
level to begin with will precipitate out. 
Thus the formation of the calcific de- 
posit beneath the epithelium is a super- 
saturation and not a necrobiotic proc- 
ess. The loss of carbon dioxide through 
the epithelium may also be of signifi- 
cance in localizing the deposition of 
calcium. The location of the deposits 
mainly in the palpebral-fissure areas of 
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Thre 


the cornea and conjunctiva may be ex 
plained, as suggested by Haldimann*” 
by the fact that the Huid 


through contact with air favors the de 


loss of 


position of calcium. 
In discussing the corneal and con 
junctival lesions seen in cases of milk 


Albright and 


renal 


alkali svndrome, Cogan, 
Bartter’ stated that 


nephroc alcinosis? ) 


damage 
is believed to re 
sult from high intake of caleium and 


alkali 


keratopathy would presumably be the 


The pathogenesis of the band 


same as that of the calcification of the 


kidnevs. This may not be true neces 


sarily in all cases of hypercalcemia 
Jeans”* said that toxic doses of vitamin 


D remove calcium and its associated 
minerals from the stores in bones and 
increase the calcium level in plasma 
the 
urine may cause deposits of calcium 
in the 


function 


Increased excretion of calcium 


kidnevs with decreased renal 


According to Freeman, 
- numerous studies 
have demonstrated that the absolute as 


well as the 


Rhoads and Yeager! 


relative amounts of calcium 
and phosphorus in the diet influence 
vitamin D, that 
studies of calcium balance on a patient 
Ertron 


the toxicitv of and 


(activated 
cliet 
indicated that increased urinary excre- 


who was receiving 


ergosterol) and a_high-calcium 
tion of calcium and conditions favor 
able to the deposition of calcium in 
the kidney may precede, and need not 
be accompanied by, hypercalcemia 


With 


tients with uremia and deposits of cal- 


reference to one of their pit- 


cium in the cornea and conjunctiva 
who had 8.8 mg. of calcium per 100 ml. 
and 8.9 to 10.1 mg. of inorganic phos- 
phorus per 100 ml. of serum, Cogan, 
Albright and Bartter? commented, “We 
are not prepared to state to what ex- 
tent band keratopathy may occur with 
renal damage and rising serum inor- 
ganic phosphorus in cases in which 


there is not a pre-existing hypercal- 


American Journal of the Medical Sciences * 


February, 1956 


Whereas. the 


suggest that this change in the corne: 


cemia data on If 


mav occur, the patient was first seer 
in the 
at a time when the 


terminal stage of her disease 
serum nonproten 
nitrogen and 


inorganic phosphoru 


levels were verv high. The normal s¢ 
rum calcium may or may not have bee: 
preceded by a high level.” With refer 
ence to this question, Jeans** 
metastatic calcification is associates 
usually with hypercalcemia and hyper 
phosphatemia but can occur without a 
increase in the level of calcium in the 
blood. And Bauer and Frevberg! mad 
the statement that, in experimental an 
mals, pathologic calcification may occ 


without hypercalcemia and seemed t 


depend more on fluctuations of serum 


calcium than on hypercalcemia per s 


The general opinion seems to be that 


combined hypercalcemia and hyper 


phosphatemia is necessarv for the pr 


duction of metastatic calcification. Thus 


state 


indicated, oversatu 


Wermer, Kuschner and Riley 
that “as already 
tion of the 


phosphorus is the 


with caicium ai 


chiet 


metastatic cal 


serum 
prerequisite 
tor the occurrence ot 
fication.” Mulligan 
to the metastatic calcification associat 


said, with retere a 


with vitamin D intoxication and hig! 
intake of alkalis, that the reasons for the 
extensive direct calcification of soft tis 
sues probably include hypercalcen 


retention of phosphates, mobilization of 


calcium phosphate from the bon 
high alkaline diet, an excess of inge: 
phosphate, and the enhancement of 
cium retention by the intake of sodiun 
bicarbonate. Herbert, Miller and Ric! 
ardson?! commented that, if the view 


stated that 


is accepted that the concentrations o! 


calcium phosphate in no 
plasma fall near to the saturation 
for calcium phosphate, then, if or 
these ions rises above normal wit}\ou 


a corresponding fall in the other, the 


saturation level is likely to be excec Jed 
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and the deposition of calcium phos- 
phate in the soft tissues is just what 
would be expected. 

Wermer, Kuschner and Riley™ stated 
that metastatic calcification may be sub- 
divided into cases with hyperparathy- 
roidism which may be either primary 
or secondary to chronic renal disease 

renal insufficiency 
normal pari athyroid 
According to these 


and long-standing 
and cases with 

function authors, 
‘Hypercalcemia per se does not ordi- 
narily suffice to cause metastatic calci- 
fication. The reported cases of primary 
hyperparathyroidism, with metastatic 
been in 
with hyperphos- 


calcification, invariably have 


severe renal failure 
phatemia for a prolonged period.” How- 
ever, this seems not to have been true 
cases of hyperparathvroidism 
with band keratopathy or conjunctiv: il 


deposits or both reported by Cogan, 


In the 


\lbright and Bartter*, or in the case 
Goodside'*. The serum 
norganic phosphorus was not elevat- 


reported by 


ed in any of these cases, the highest 
mg. per 100 ml. Wer- 
mer, Kuschner and Rilev* 


level being 3.7 
said further 
calcification in the 
presence of normal parathyroid func- 
tion can occur only if there is an 


it metastatic 


Wersupply of calcium and phosphorus 
that reaches the blood from endog- 
eno or exogenous sources. As_ has 
been stated previously, there seem to 
be certain exce ptions to this rule also. 
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So it cannot be assumed that the prob- 


lem of the mechanism of metastatic 


calcification has been entirely — re- 
solved. 
TREATMENT OF CORNEAL CALCIFICA- 


rION IN CASES OF HYPERCALCEMIA. As 
the corneal opacification which occurs 
in cases of hypercalcemia is seldom suf- 
ficient to interfere with vision and 
there is a tendency to reversal of the 
opacities when measures for the reduc- 
tion of the hypercalcemia are instituted, 
local treatment of the cornea is not of- 
ten necessary. However, if the opacities 
are situated axially so that they inter- 
fere with vision or if. the calcific de- 
posits are being extruded spontaneously 
through the 
causing irritation of the eyes, they can 
be successfully removed, ‘according to 
Grant'’, by treatment with a solution 
of the neutral sodium salt of ethylene- 
Breinin and 


corneal epithelium and 


diamine tetraacetic acid. 
DeVoe* expressed the opinion that cal- 
cium chelation should be the primary 
treatment for band keratopathy, for ir- 
ritating calcareous infiltration of the 
cornea and for the early treatment of 
lime burns of the cornea and conjunc- 
tiva. They stated originally that the 
chelating drug used was edathamil cal- 
cium-disodium. But Breinin® corrected 
this later and said that the drug used 
was really the disodium salt of ethylene- 
diamine tetraacetic acid adjusted (to 
neutrality ) with sodium bicarbonate. 
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PHYSIOLOGY 


PROCEEDINGS 


The Physiological Society of Philadelphia 


SESSION OF 


INFORMAL SEMINAR 

Introductory Remarks on the Sympo- 
sium on Gastrointestinal Secretion. MI. 
H. Friepatan, Pu.D., (Department 
Physiology, Jefferson Medical Col- 
lege). The major problems facing the 
sastrointestinal physiologist are those 
concerned with mechanisms of secre 
New 


ultracentrifugation, 


tion and transport. techniques 


ncluding electro- 
phoresis, paper chromatography and 
electron micros¢ opy | to mention only 

few) have opened new directions of 
ittack. Dr. Hogben has evidence that 


n H ion transport during the formation 


f hydrochloric acid there is also an 
ctive transport of both Cl ion and 
vater: this is in contrast to theories 


that only H_ ion transport is active, 
while transters of water 
passive. This should suggest new points 


and are 


oF concentration in attempts to reduce 
iCl¢ secretion. The findings of Dr. 
Komarov are of great significance. He 
oncludes that all proteins of the gastric 
ice are mucoproteins and implies that 
the chief cell (pepsin) and the.mucoid 
ell (mucus) are interrelated. Taken to 


ts ultimate conclusion, this would sug- 
yest that basically the gastric glands 


ind epithelium consist of only two 
kinds of cells: one for acid secretion 
ind the other for protein secretion. Dr. 
thomas points out that the bicarbon- 
ite of pancreatic secretion is derived 
irom both the blood and the organ’s 


wn metabolic activity: his suggestion 
that the gastric acid-secreting cell and 
ne increatic 


ell 


bicarbonate-secreting 
essentially mirror images of 


each other offers an excellent working 


MECHANISMS OF GASTROINTESTINAI 
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SECRETION 


hypothesis to bring a common denom- 
inator to ion transport mechanisms. Al- 
though it is usually believed that bicar- 
bonate and enzyme secretions emanate 
from the same cell, Dr. Thomas’ sug- 
gestion that the bicarbonate comes from 
the intralobular cell offers an explan- 
ation for the finding of a partition in 
the enzyme and bicarbonate secretions 
in chronic pancreatitis. 

The Formation of Gastric Acid. C. 
ApRIAN M. HocpBex, M.D. ( National 
Heart Institute, Bethesda, Maryland. ) 
The gastric mucosa actively transports 
Cl- and transports Cl- at a faster rate 
than H*. The resultant excess of nega- 
tive ions can be quantitatively iden- 
fied as the mucosal short-circuit cur- 
rent. The ratio of Cl- to H* transport- 
ed by short-circuited mucosa is greater 
than 3, suggesting that the respiratory 
efficiency of Cl” transport is greater 
than 4. Gastric epithelial cells have a 
high Cl content, about 2/3 that of the 
bathing solutions. An apparent slow 
exchange of intracellular Cl- can be at- 
tributed to the much greater turnover 
of Cl 


these 


across the lumenal surface of 
SCN like Cl-, is 
transported but more slowly is 
more dependent on the electrical po- 
tential. Competition kinetics indicate 
that a single carrier reaction will prove 
insufficient to analy se anion transport. 

Carbonic anhydrase plays im- 
portant but not an obligatory role. At 
the low rate of H+ secretion of the iso- 
lated frog mucosa, acetazolamide in- 
hibits H+ secretion by 40%. The spon- 
taneous potential and short-circuit cur- 
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rent are reversibly de ‘pressed by 75% 
inhibitor in- 


transport and 


anhvdrase 
and H+ 


conditions of 


This carbonic 
hi ibit s both C | 


the these experi 


ments the former effect predominates. 
It has 


been a working assumption 


that water movement in gastric secre- 
tion is passive, secondary to solute 
movement. Frank et al. (J. Gen 


Physiol., in press) observed sponta- 
neous secretion of 15 microl. em.~? hr. 

which was increased twofold by a 100 
mOsM. gradient. With anv reasonable 
geometric model for the epithelium, it 
would be necessary to postulate that a 
negligible osmotic gradient is effective 
for spontaneous secretion, while a strik- 
ing imposed osmotic gradient only re 
sults in a limited increase. 


Formation of Pepsin and Mucus. $ 


\. Komarov, M.D., Pu.D. (Fels 
Research Institute, Temple University 
School Medicine.) Fractionation of 
gastric juice revealed the presence of 


and human 
secretions (Review in ]. Natl. Cancer 
Inst., 13, 1007, 1953). Of these only 
pepsin was isolated in relatively pure 
state 
tric juice 

Pekelharing, 


POssess some 


several proteins in canine 


from uncontaminated canine 
Shumov-Simanovski. 
) 


characteristics of 


as- 
1894: 
and was shown to 
globu- 
and most likely is secreted by the 
peptic cells. Presence of two different 
kinds of 


onstrated 


lins 


mucoproteins has been dem- 
gastric mucus 
One of 
mucoitin 


and in acid 


gastric juice. them was shown 
acid as a 
prosthetic group, and is probably se- 
creted by mucoid cells of the neck « 

the glands. The other mucoprotein, on 


circumstantial 


to have sulfuric 


evidence, 


may be re- 
garded as “neutral polysac- 
i prosthetic group and is 
apparently socal by the surface epi- 
thelium cells. These mucoproteins were 
found in varying proportions and con- 
centrations in viscous mucus and also 


In ac id 


charide” as 


gastric juice secreted in re- 
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sponse to shamfeeding or histamine. A 
fourth well-defined but 
not 


reported as ea 


unnamed and 


sufficiently studied protein was 


normal constituent 
only in 


exceedingly small amounts. Other pri 


of gastric juice — present 


teins, reported as Components of gastri 


juice were not sufficiently studied to 
permit definite conclusions. Electro 
phoresis of canine gastric juice at pH 


obtained by 
demonstrated at 


6.0 corroborated evidence 


other methods and 
least four acidic protein fractions and 


All acidic 


nitrogen 


one very small basic fraction 
had a 


contained uronit 


fractions rather low 


content, acid and, 
larger molecular concentrations, hexos 
amine. These acidic fractions all pos 
sessed peptic power but with varving 
specific activity, which in some was 
equi al to that of crystalline pepsin. No 
to that 


of crystalline pepsin was observed. in 


fraction with mobilities similar 


the patterns so far obtained. Added 
crystalline pepsin was separ as 

pe “ak with higher mobilities than an 
obtained in the itself. A 
general conclusion seems to be justified 


gastric juice 
in that all proteins of gastric juice are 
mucoproteins. 

The 


nents is 


secretion ot all protem COMPO 


stimulated, varving degrees 
by the par or “cephali 

mechanism but not by histamine. Loca 
physical and chemical stimuli, sodium 
dodecyl sulfate among them, are etlec 
tive stimuli for 
ularly rich in 
polysaccharide.” 


a viscous mucus pa tic 
derivatives of “neutral 
Formation of Bicarbonate by the 
Pancreas, |. E. M.D. ( De- 
partment of Physiology. Je ferson \ed- 


‘THOMAS, 


ical College.) The following problems 
were discussed: Conditions determin- 
ing the concentration of bicarbonate in 
pancreatic juice; the source of the bi- 
carbonate; the type of pancreati 
and the mech 


secretion. 


cell 
producing bicarbonate: 
anism of bicarbonate 


t 


Ie, 


It was pointed out that bicarbonate 
oncentration is related to the rate of 
ecretion, the relationship being: log 
bicarbonate (mE/L) a + b 


a and b having their usual sig- 
rate 


iificance in the equation of a linear 
sraph and rate expressed as ml./min. 


Kk‘ 


The source of the bicarbonate is still 
indetermined but apparently some 
comes trom the blood and some from 
the metabolic CO. of the pancreas. The 
best available evidence indicates that 
no more than 20% comes from the 
metabolic CQO.. 

It was suggested that the intralobular 
duct cells may secrete bicarbonate. The 


der idea that bicarbonate is secreted 
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by the acinar cells presents certain 
theoretical difficulties. The mechanism 
of secretion of bicarbonate is unknown 
and little or no work is being done on 
the problem. It was pointed out that 
the gastric glands also secrete bicar- 
bonate, presumably into the blood, and 
that the mechanism for secretion may 
be the same in the pancreas. 

The work of the following (senior ) 
authors was cited: S. S$. Conly, 1955; 
B. Goldstein, 1931; E. Hammarsten, 
1928: H. F. Tucker, 1941; E. G. Ball, 
1930, 1941: W. M. Hart, 1945; E. W. 
Still, 1933: M. H. F. Friedman, 1947: 
H. Lagerlof, 1939; D. Birnbaum, 1953; 
D. A. Dreiling, 1955; E. L. Montgom- 
ery, 1941; and others. 
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LETALFAKTOREN IN IHRER BEDEUTUNG FUR 
ERBPATHOLOGIE UND GENPHYSIOLOGIE DER 
ENTWICKLUNG. By Pror. Ernst Haporn, 


Professor of Zoology, University of Zurich 


Pp. 338; 129 ills. Stuttgart: Georg Thieme 
Verlag, 1955 (Intercontinental Medical 
Book Corp New York, | S Agents 


Price, $9.30 


luis is a scholarly presentation of what is 
known on the subject of lethal factors with 


ft establishing a 


the purpose < general and 
special heredopathology of development. The 
iuthor, a Professor of Zoology and Compara 
tive Anatomy, has drawn his material largely 
from the field of animal genetics, but there ar 
a number of and 


this field 


references to both human 


plant genetics. Those interested in 
will find here an valuabk 
bution. The illustrations are ex 


cellent and there is an adequate bibliography 


extremely contri 


numerous 


The style is simple and clear so that. thos« 
with a reasonable command of German will 
have no difficulty The excellence of this 
work would justify its translation into othe 
languages R. k 
CouGH SYNCOPE. By VINCENT J. DerbBes 
M.D., Professor of Medicine, Tulane Uni 
versity School of Medicine, AND ANDREW 
Kerr, [R., M.D., Assistant Professor of Med 
icine, Louisiana State University School of 


Medicine Pp 182: 8 ills 


Springfie ld, Il 
Charles ( 


Thomas, 1955. Price, $4.75 

Cuts is a well written monograph on a con 
dition that is by no that is 
potentially presents a 
detailed 


and 


means rare and 


be 0k 


cough 


dangerous. The 
clinical 
humerous 


picture of 


ope 
illustrative 


case reports with 


discussions of theories of mechanism. Ther 
are also discussed related conditions with 
which the disease might be confused: syn- 


cope, narcolepsy-cataplexy, epilepsy, the 
laryngeal crises of tabes, and voluntary death 
by breath holding. The book is well recom- 
R. K. 


mended 


Mask or Saniry. By HervEY CLECKLEY, 

M.D. Pp. 596. St. Louis: C. V. Mosby Co., 

1955. Price, $9.50. 

Tuts book, according to the author, sets out 
“to clarify about the 
psychopathic personality.” 
histories are given 


( 234 


some issues 


alled 


Some good case 


A clearer recognition of 


BOOK REVIEWS AND NOTICES 


menta 


facets of this 


obt d 


the various 


disorder can be 


type ol 
from reading thi 


volume. The author admits that treatment is 
difficult and to date disappointing but says 
“If medicolegal agre could be 
and ow present hospitals given the 


to hold deal 


patients of this sort as 


T¢ iched 
ability 


Incompe tent 


ement 


with 


the y 


tent, a 


and sensibly 


now can witl 


others who are primary and 
Better 
control of the 


mstitution 


step would be ichieved result 


might be obtained if effective 
Situation 


maintained in 


through well-supervise d 


could 


systems ot pa 


thos 


} 


role and gradual rehabilitation In 


qualifying for outpatient status.” 


There is a long list of reterence ind 


ndex Q. } 


BICKHAM-CALLANDER SURGERY OF THE ALI 
Tract, Vous. I, I ann IIL. By 

SHACKELFO! Assistant 
Johns Hopkins Uni 
versity School of Medicine and HAMMON! 
J. Ducan, M.D., Assistant in Surgery, John 
Hopkins University School of Medicine | 
9575 Philadelphia 


575: 1705 ills 
ders Company 1955. Price, $60 the set 
ABOU ago, Dr 


clford undertook the prod 
vising Bickham-Callande1 

“Surgery of the Alimentary Tract Doct 
Shackelford be van this 


could lo the 


MENTARY 
RicHARD |] 


Protessor ot Surgery 


Richart T. Shach 


task ot re 


SIX Vears 
monumental wort 


revision in 1949, be 


lieving that he job in appro 


mately a vear. Six years later, the job w 


completed and the reviewer considers tl 
time well spent. The extensive bibliography 
the end of each chapter is an indication « 
the completeness with which the subject } 
been covered 

The three aid to be a secon 
edition of Bickham’s Operative Surgery. It 
really a new authoritative work on surgery 
tract 


and su 
plifies the best work and thoughts ot rece 


volume S are 


the alimentary It combines 
and current surgical authorities. Manv of tl 
taken from t 
best writings of America’s foremost surgeor 


excellent illustrations are 


It seems proper to mention the specific su 
jects covered. The first volume discusses t} 


esophagus, stomach and duodenum, live 
gallbladder and extrahepatic biliary du 


The 


spleen, small intestine, 


second volume covers the 


pan re 
pe ritoneum, oment 


mesentery and colon. The third volume « 


rs the anorectal tract, excisions of the rec 
m, herniae of the gastrointestinal tract and 
mn general 
It is, of course, impossible for any one 
vork to cover completely such varied 
ibject, but Doctor Shackelford’s effort is 
most worthy one. Not only is surgical tech- 
jue cliscussed thoroughly, but the basic 
iology-pathology is so clearly explained 


it | hardly see how any general. sur- 

on, from resident to protessor, can fail to 

fascinated by it G. R. 
PSYCHISCHI Edited by 


BREZINA AND ERWIN) STRANSKY. ‘Pp 282 
Vienna: Wilhelm Maudrich, 1955 (Inter- 
mtinental Medical Book Corp., New York 
U. S. Agents Price, $8.25. 

iis book is an introduction into the vast 
eld of mental hygiene. After a_ historical 
ipter (\W. Holzer), there are chapters on 
development of the field of mental hy- 

ne W. Beers on the relationship of 
ental hygiene to clinical psychiatry (E 
Stransky to psychotherapy (H. Kogerer), to 


hygiene (E. Brezina), to child psy 
iatry H Asperger), to geriatrics 
Stransky to sexual and mental problems 
| Stengel \. Niedermeyver), to suicicl 
\lenninger, Lerchenthal), to industrial prob 
is (R. Jech), to criminologic problems (EF 
Stransky to sociologic problems (Kogeret 


ekal-Huber) and to alcoholism ( Kogeret 
text will probably serve well its purpose 
ntroduce Austrian practitioners and social 
rkers to these important problems 


ie Srory or’ By KENNETH 
VaLKER, M.A., M.B., F.R.C.S. Pp. 343; 5] 
New York: Oxford Universitv Press. 

55. Price, $6.00 
Tue author's purpose in writing this book 
ears to have been to produce something 
lable and attractive for lay consumption 
this hie has fully succeeded. At the samc 
he has managed to give an adequate 
erage of essentials. In the first part of the 
k the lnportant medical ‘discoveries are 
ussed in a fairly chronological order. Latet 
tions are devoted to practical medical 
blems and so have a less personal aspect 
re is some tendency, in the interest of 


lability. to overemphasize items that 
ht catch the layman's interest and to gloss 

important but less attractive items. A 
tion on “Deficiency Diseases” includes not 
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only the avitaminoses but all that the book 
contains about the endocrine organs. The 
name “Wassermann” is mispelled both in the 
text and the index. In speaking of the vicis- 
situdes attending the introduction of vaccina- 
tion against smailpox, the author refers to an 
American who recently inspired a_ three- 
volume biography as “ a certain Mr. Cotton 
Mather.” However, these are minor items. 
The layman will find the book instructive as 


well as very readable. R. Kk. 


CLUES IN THE DIAGNOSIS AND TREATMENT O1 
Heart Disease. By Paut D. M.D. 
Consultant in Medicine, Massachusetts Gen 
eral Hospital. American Lecture Series No 
242. Pp. 186; 35. ills. Springfield, IIL: 
Charles C Thomas, 1955. Price, $5.50. 

Tris little book contains much practical 
advice, not only for the general practitioner 
but also for the internist and the medical 
student, as an aid to the diagnosis and treat- 
ment of heart disease. It could have been 
written only by a past master in the field. 


Gestation. Transactions of the First Con 
ference, March 9, 10, and 11, 1954, Prince- 
ton N. J. Edited by Lous B. FLEexner, 
M.D., Professor and Chairman, Department 
of Anatomy, University of Pennsylvanis 
School of Medicine. Pp. 238; 97 ills. includ- 
ing 4 color plates. New York: Josiah Macy, 
Jr. Foundation, 1955. Price, $5.00. 

Tne first conference on Gestation which 
was sponsored by the Josiah Macy, Jr. Foun- 
dation and reported in this volume was limit- 
ed to the = structure and function of the 
placenta. The members of the conference 
were anatomists, physiologists, biologists, 
chemists, embryologists and obstetricians. 
each of whom had a particular interest’ and 
considerable experience with some specific 
phase of placental structure or function. This 
represents, therefore, the most authoritative 
current information on the placenta. 

The material is presented informally as it 
was discussed in the conferences and though 
definite topics were assigned to specific indi- 
viduals for presentation little of the text is 
comparable to the orderly presentation of 
material in the usual scientific paper. Rather, 
it consists of statements, challenges, explana- 
tions, arguments and presentation of work in 
progress or completed experiments concerning 
“The Functional Role of the Placenta,” “Prob- 
lems of Sugar Transport in the Placenta of 


tu 
l 
VS 
ity 
nt 
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aT 
lt 
hie 


LETALFAKTOREN IN IHRER BEDEUTUNG FUR 

ERBPATHOLOGIE UND GENPHYSIOLOGIE DER 
ENTWICKLUNG. By Pror. Ernst Haporn, 
Professor of Zoology, University of Zurich 
Pp. 338; 129 ills. Stuttgart: Georg Thieme 
Verlag, 1955 ( Intercontinental Medical 
Book Corp New York, | S Agents 


Price, $9.30 


fis is a scholarly presentation of what is 
known on. the subject of lethal factors with 
the purpose ol establishing a general and 
special heredopathology of development The 
author, a Professor of Zoology and Compara 
tive Anatomy, has drawn his material largely 
trom the field of animal genetics, but there are 
a number of references to both human and 
plant genetics. Those interested in this field 
will find here an extremely valuable contri 
bution. The numerous illustrations are ex 
cellent and there is an adequate bibliography 
Che style is simple and clear so that. thos« 
with a reasonable command of German will 
Nave ho difficulty The excellence of this 
work would justify its translation into other 
languages R. k 


COUGH SYNCOPE. By VINCENT J]. DeERBES 
M.D., Professor of Medicine, Tulane Uni- 
versity School of Medicine, AND ANDREW 
KERR, |R., M.D., Assistant Professor of Med 
icine, Louisiana State University School of 
Medicine Pp. 182; 8 ills Springfield, Ill 
Charles C Thomas, 1955. Price, $4.75 

ruts is a well written monograph on a con 
dition that is by no means rare and that is 
potentially dangerous. The book presents a 
detailed clinical picture of cough syncope 
and numerous illustrative case reports with 
discussions of theories of mechanism. Ther 
are also discussed related conditions with 
which the disease might be confused: syn 
cope, nar ole PSY =¢ ataplexy, epilepsy the 
laryngeal crises of tabes, and voluntary death 
by breath holding. The book is well recom- 


mended R. K. 


Mask or Sanity. By HervEY CLECKLEY, 
M.D. Pp. 596. St. Louis: C. V. Mosby Co., 
1955. Price, $9.50 

Tuts book, according to the author, sets out 
“to clarify some issues about the so-called 
psychopathic personality.” Some good case 
histories are given. A clearer recognition of 
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the various facets of this type of menta 
disorder can be obtained from reading thi 
volume. The author admits that treatment. is 
dificult and to date disappointing but says 
“If medicolegal agreement could be reached 
ind our present hospitals given the ability 
to hold and deal sensibly with incompetent 
patients of this sort as they now can witl 
others who are incompetent a primary and 
major step would be achieved. Better result 
might be obtained if effective control of thi 
situation could be maintained in institution 


ind through well supervised 


svstem ot pa 
role and gradual rehabilitation n those 


qualifying for outpatient status 


Phere IS long list reterences ind 
index 
BicKHAM-CALLANDER SURGERY OF THE ALI 


MENTARY Tracr, Vous. I, Il IIL. By 
RicHarp T. SHACKELFORD, M.D., Assistant 
Professor of Surgery, Johns Hopkins Uni 
versity School of Medicine and HAaMMON 
J. Ducan, M.D., Assistant in Surgery, John 
Hopkins University School of Medicine. Py 
2575; 1705 ills. Philadelphia: W. B. Sam 
ders Company, 1955. Price, $60 the set 
Anour six vears ago, Dr. Richart T. Shack 
elford undertook the prodigious task of 1 
vising Bickham-Callander’s monumental work 
“Surgery of the Alimentary Tract.” Doct 
Shackelford began this revision in 1949, be 
lieving that he could do the job in approx 


nately a vear. Six later, the iob 
compl ted and the reviewer considers. tl 
time well spe nt. The extensive bibliog iphy 
the end of each chapter is an indication 
the compl teness with which the subje ct | 
been covered 

The three volumes are said to be a secon 
edition of Bickham’s Operative Surgery It 
really a new authoritative work on surgery 
the alimentary tract. It combines and_ si 
plifies the best work and thoughts of re 
and current surgical authorities. Many of t! 
excellent illustrations ire taken from t 
best writings of America’s foremost surgeo! 
It seems proper to mention the specific st 
jects covered. The first volume discusses t 
esophagus, stomach and duodenum, liv: 
gallbladder and extrahepatic biliary 
The second volume covers the pancre 
spleen, small intestine, peritoneum, oment 
mesentery and colon. The third volume « 


rs the anorectal tract, excisions of the rec- 


tum, herniae of the gastrointestinal tract and 


ncisions in general 

It is, of course, impossible fon any one 
vork to cove! completely such varied 
ubject, but Doctor Shackelford’s effort is 
most worthy one. Not only is surgical tech- 
discussed thoroughly, but the basic 
hysiology-pathology is so. clearly explained 
IT hardly see how any general sur- 
con, from resident. to professor, can fail to 

fascinated by it G. R 


PsycutiscHe HyGient Edited by Ernsi 
BREZINA AND ERWIN STRANSKY. Pp 282 
Vienna: Wilhelm Maudrich, 1955) (Inte1 
ontinental Medical Book Corp., New York 
{ S. Agents Price, $8.25 


huis book is an introduction into the vast 
eld ot mental hygiene. After a historical 
hapter \W Holzer), there are chapters on 
( development of the field of mental hy 
iene WW Beers on the relationship ot 
ental hygiene to clinical psychiatry (E 
Stransky to psy« hotherapy ( H. Kogerer , to 
matic hygiene (E. Brezina), to child psy 
hiatry H Asperger), to geriatrics 
Stransky to sexual and mental problems 
| Stengel, A. Niedermeyer), to. suicide 
Menninger, Lerchenthal), to industrial prob 
ns (R. Jech), to criminologic problems (EF 
Stranskyv ), to sociologic problems (Kogerer 
ekal-Huber) and to alcoholism (Kogeret 
his text will probably serve well its purpose 
introduce Austrian practitioners and social 
rkers to these important problems 


He Stony or MeEbIcINi By KENNETH 
VaLKER, M.A., M.B., F.R.C.S. Pp. 343; 51 
New York: Oxford University Press. 
55 Price $6.00 
Pur author's purpose in writing this book 
pears to have been to produce something 
idable and attractive for lay consumption 
ic has fully succeeded. At the same 


i he has managed to give an adequate 
erage of essentials. In the first part of the 
rk the important medical discoveries are 
cussed in a fairly ( hronologic al order. Later 
tions are devoted to practical medical 
rblems and SO have a less personal aspect. 


ere is some tendency, in the interest of 
idability. to  overemphasize items that 
ght catch the lavman’s interest and to gloss 
er important but less attractive items. A 
tion on “Deficiency Diseases” includes not 
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only the avitaminoses but all that the book 
contains about the endocrine organs. The 
name “Wassermann” is mispelled both in the 
text and the index. In speaking of the vicis- 
situdes attending the introduction of vaccina- 
tion against smallpox, the author refers to an 
American who recently inspired a three- 
volume biography as “ a certain Mr. Cotton 
Mather.” However, these are minor items. 
The layman will find the book instructive as 


well as very readable. R. K. 


CLUES IN THE DIAGNOSIS AND TREATMENT O1 

Heart Disease. BY Paut D. Wuire, M.D. 
Consultant in Medicine, Massachusetts Gen 
eral Hospital. American Lecture Series No 
242. Pp. 186; 35 ills. Springfield, IIL: 
Charles C Thomas, 1955. Price, $5.50. 

Tus little book contains much practical 
advice, not only for the general practitioner 
but also for the internist and the medical 
student, as an aid to the diagnosis and treat- 
ment of heart disease. It could have been 
written only by a past master in the field. 


R. K. 


Gestation. Transactions of the First Con 
ference, March 9, 10, and 11, 1954, Prince- 
ton N. J. Edited by Louis B. FLEXNer, 
M.D., Professor and Chairman, Department 
of Anatomy, University of Pennsylvania 
School of Medicine. Pp. 238; 97 ills. includ 
ing 4 color plates. New York: Josiah Macy, 
Jr. Foundation, 1955. Price, $5.00. 

Tne first conference on Gestation which 
was sponsored by the Josiah Macy, Jr. Foun- 
dation and reported in this volume was limit- 
ed to the structure and function of the 
placenta. The members of the conference 
were anatomists, physiologists, biologists, 
chemists, embryologists and obstetricians. 
each of whom had a particular interest and 
considerable experience with some specific 
phase of placental structure or function. This 
represents, therefore, the most authoritative 
current information on the placenta. 

The material is presented informally as it 
was discussed in the conferences and though 
definite topics were assigned to specific indi- 
viduals for presentation little of the text is 
comparable to the orderly presentation of 
material in the usual scientific paper. Rather, 
it consists of statements, challenges, explana- 
tions, arguments and presentation of work in 
progress or completed experiments concerning 
“The Functional Role of the Placenta,” “Prob- 
lems of Sugar Transport in the Placenta of 


l 
l 
} 


the Ungulate,” “The Comparative Anatomy 
ind Histology of the Placental Barrier” and 
in appendix on “Enzymes of the Human Pla- 
centa 

While amount of 
material of great importance to the obstetri 
cian it is difficult to segregate from the 


there is a tremendous 


of fascinating but highly technical experi 
mental material being discussed }. W 
OPERATIVI CHOLANGCIOGRAPHIE PECHNIK 


DIAGNOSTIK 
Ht SS, 


Praxis. By Priv. Doz. Dr. W 
201; 150 ills. Stutteart 
Verlag, 1955 $10.00 
of gallstones is steadily ris 
95% of the population 
Operations on the biliary tract are, 
extremely frequent 


Basel Pp 
Georg Thieme Price 

DHE incidence 
ng’ and may re ich 
therefore 
unfortunately, are 
followed by postoperative symptoms in about 


15% of 


and, 
cases complications due 


largely to 
residual stones or 


stenotic processes The im 


portance ot thorough 


investigation of — the 
biliary tract at the time of operation is ob 
The value of cholangiography at the 
time of operation is equally clear. This excel 
lent monograph should, therefore, be most 
welcome. Its first portion deals with the basic 
principles of 
with the technique of cholangiographi: diag 
nosis; and the 


vious 


cholangiography; the second 
third, discusses the surgery of 
the biliary passages under cholangiographi« 
control Phe 
well dom 


numerous illustrations are very 
Those who read German will find 
useful text: indeed it deserves to be 


translated into English R.k 


this a 


PLASMA PROTEINS IN PREGNANCY. By 
Mack, M.D., Chief, Department 
of Obstetrics and Gynecology, Harper Hos 
pital Associate Clinical Professor of Obstet- 
rics and Gynecology, Wayne University. Pp 
118; 22 ills Springfield, Ill.: Charles C 
1955. Price, $3.75. 


HAROLD (¢ 


Thomas. 


THIS monogr iph is based upon data from 
the Research Laboratory of the Children’s 
Fund of Michigan, a review. of the literature 
ind the author’s own observations and exten 
sive clinical experience over a period of years 
It represents an attempt to present the most 
modern and accurate information concerning 
the changes in plasma proteins during normal 
pregnancy and _ to their role in the 
production of pregnancy complications 

The material is divided into 4 chapters ce 
voted to a 


ciSS@ESS 


discussion of the form, 
lerivation, measurement and function of body 


general 
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proteins, and to the proteins during normal 
ind abnormal pregnancies ind in the fetus 

During normal pregnancy the protein con 
centration declines progressively ind the al 
Similar but 
exaggerated changes have been observed with 


bumin ; globulin ratio is reversed 


preeclampsia and as the toxemia becomes 
more severe the alteration is more pronounced 
There are no clearly defined effects of mater 
nal disease in the electrophoretic 


fetal blood. No definite 


drawn with regard to etiologic 


pattern ot 
conclusions can be 
factors in any 
of the pregnancy complications 

The material is presented clearly and in 
in interesting and easily understandable style 
This book should be 


vidual interested in obstetrics because it will 


studied by every indi 


provide an excellent foundation which will 


help him evaluate many of the contradictory 


statements concerning nutrition which con 
stantly appear in the literature I. W 
AGEING: GENERAL Aspects. Ciba Foundation 
Colloquia on Ageing, Vol. 1. Edited by G 
E. W. WotsTENHOLME, O.B.E., M.A... M.B 
B.Cu., AND Marcaret P. Cameron, M.A 
\.B.L.S. Pp. 255; 38 ills. Boston Littl 
Brown & Company, 1955. Price, $6.75 


luis is the record of the first of a seri 
of Colloquia on Ageing being sponsored by 
the Ciba Foundation in London and in whicl 
invited scientists from 


many parts of the 


world participate This Colloquium was held 
in July, 1954, with 34 participants including 
9 from the United States and 12 from various 
other countries 


chiefly in the field of pathe logical physiology 


The subjects discussed are 


ind the psychological aspects of ageing The 
material is of a high order of excellence and 
of particular value are the informal discussion 
by the participants after « ich of the twenty 
eight formal presentations All interested in 
the field of Geriatrics will welcome thi 


volume R K 


AIRBORNE CONTAGION AND Atk HyGreNE. A? 
EcoLocIcAL Srupy OF DropLet INFECTIONS 
By We ts. Pp. 423; 85 ill 
Cambridge: Harvard University Press, 1955 
Price, $6.00 

Tue author is an engineer by training. Th 
background plus intense and persistent re 
made Mr. Wells the world’s leading authority 
on airborne infection. In the present volum 
he records practically all of the pertinent : 
as thi 


search over a period of almost 25 years ha 


formation of any significance. As far 


it 
h 


iewer knows, there is nothing else remotely 


it in existence; and for this reason the 


thor has made an important contribution 
cientific literature 

Iwo unique features deserve spec ial com- 
nt. It is actually two books within one 


er and written at two different levels, one 
the specialist, the other for the layman, 
ist biologists are laymen in this subject 
ire not in juxtaposition but are woven 
her so cleverly that not a whit of con- 
ity is lost. The theoretical biologist can 
entrate upon the laws of physical chem 
determining aerodynamic phenomena 
reas the semi-layman may enjoy unin- 
tedly the interesting storv of how Wells 
other researchers discovered the facts 
ind went on to develop pres 
vy methods of air hygien 

ne! I presenting the basic prin 
in Part | is the second unusual feature 
eight chapters starts off with a postu 
sionally challenging and al 
ite uriosity; then comes. the sup 

data; and finally a recapitulation 
pite { failure to find any reference 
dehyde disinfection, this reviewer 
that Wells’ book will be not only a 


tool for the specialized epidemiologist 
erence volume of great value 


nany workers in the health sciences 


ng trom industrial hygienists to hospital 
istrator ind surgeons E.S 
FERENTIAL THe INTERPRETA 


CLINICAL EVIDENCI By A. Mi 
HEE Harvey, M.D., Professor of Medi- 
Johns Hopkins University, and James 
Ill, M.D.. Director, Mary Imo- 
Bassett H spital Cooperstown, N. ¥ 
665. Philade Iphia W. B. Saunders Co.., 
Price $11.00 


is is not a systematic coverage of medi 
sis as the tithe might imply. It pre- 
nethod of approach to the diagnosis 

ise by means of the well-known device, 
inical pathological conference, and_ is 
on the assumption that the student has 

ic information on the symptom pic- 


ot diseases. Ot particular interest and 
ince is the excellent explanation of 
the cases were selected and the syste- 
way in which they are to be analyzed 
1) cases presented cover a wide range 


esenting symptoms and topics such as 
vascular disease, pain in the chest, sud- 
leath, hematemesis, jaundice, lympha- 
vathy. obscure fever. There are also 11 
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unknown cases to let the reader test his skill 
before he refers to the solutions at the end 
of the book. The clinical pathological con- 
ference is an excellent teaching device in 
spite of its obvious limitations. This volume 
is the C.P.C. at its best. It is heartily recom- 
mended to senior students and physicians 
and particularly to teachers who use such 
conferences with their students. R. k. 


THe HuMAN MACHINE. BloLoGiCAL SCIENCES 
FOR THE ARMED Services. By CHARLES W 
SHILLING, CAPTAIN, MepicaL Corps, USN. 
Pp. 292; 156 ills. Annapolis: United States 
Naval Institute, 1955. Price, $5.00. 
ORIGINALLY intended for spec ial hygiene 
instruction of mnidshipmen at the U. S. Naval 
Academy, this book gradually evolved into 
4 text suitable for servicemen in general. It 
iy equally appropriate for nonmedically orient- 
ed civilians who are interested in reading an 
authoritative, lucid discussion of the struc 
ture and physiology of the human body 
There are also exe ellent sections on preventive 
maintenance and repair of the human ma- 
chine, and the special health problems asso- 
ciated with underwater activity (submarines, 
deep-sea diving, underwater swimming ): 
atomic, chemical, and biologic warfare; and 
aviation medicine 


SysTEMIC ASSOCIATIONS AND TREATMENT OF 
Skin. Diseases. By Kurr Wiener, M.D.., 
Dermatologist, Mount Sinai Hospital, 
Deaconess Hospital, Milwaukee, Wis. Pp 
556: 90 ills. St. Louis: C. V. Mosby Co., 
1955. Price, $17.00 

Dr. Wiener has put in his new book ma- 
terial which has needed correlation for a 
long time. At first sight it would appear 
that this volume is a revised edition of the 
book entitled, “Skin Manifestations of In- 
ternal Disorders (Dermadromes ),” published 
by the C. V. Mosby Co. in 1947. However, 
in that publication Wiener described the 
cutaneous changes which accompany internal 
or systemic diseases. The systemic phenom- 
enon associated with cutaneous diseases were 
not dealt with. The present work is con- 
cerned with this aspect of the relationship of 
dermatology and general medicine. There is 
some overlap in both books, especially when 
the cutaneous and systemic phases are of 
equal importance. Several diseases, such as 
lupus erythematosus and scleroderma, are 
given fuller discussion in the new text. 
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omitted, as in the first volume, 


because of lack ot 


Syphilis is 


space tor complete dis 


cussion. Systemic treatment of dermatoses is 


included This embraces not only nontopical 


] 


drugs but also indirect radiation the rapy, diets 


ind balneotherapy spas There is a short 


chaptet on unorthodox methods. There is a 


index and the illustrations are to 
the point Che 


le nt althor 
as “tubercular tor 


satistactory 


language 1S generally excel 
gh there is an occasional slip, such 
pace 


and 


“tuberculous” on 
28 (the word is correct on page 29 
the author documents practically every state 
ment wit! croup ot repre sentative references 
usually including some of the 
work. These 
n English, largely 
background 
subject 
although 


scabies. for example 


recent 
thoss 

author's 

The 


1S covered most adequately 


very 
addition te 
because ot the 


references, in 


reflect his German training 
matter 
such as 
which could have beet 
\ book of this type should help to 


Status ot 


there ire certain diseases 


included 
raise the Dermatology among. the 
specialties H. B 


] 
various medica 


POPULATION GENETICS. By CHinc Li 


Graduate School of Public Health. Univer 
sity of Pittsburgh. Pp. 366; 82 ills. Chicago 
University of Chicago Press. 1955. Price 
$10.00 

THis is general, systematic introduction 
to the genetics of populations The author 
issumes only that the reader is familiar 


Mendelian 
Standing oft 


with the under 


laws and has an 
In this 


formidabl presentation 


college algebra 


has iwoided the 


which is often 


ot disc ourses on 


( harac teristi 


this fundamental discipline Various genetic 


theorems are presented in turn, with many 


useful figures and diagrams to aid the stu 


lent In iddition valuable notes and exercise S 


appender 


to each chapte I 


Those concerned with the population prob 
lems of heredity and genetics will find this 
broadly tluable text 


LABORATORY IDENTIFICATION OF PATHOGENK 


Funcr By Evizaperu L. Hazen 
Associate Bacteriologist. ind FRANK 
Curtis Reep, Laboratory Tllustrator and 


Photographer New York State Department 
of Health, Albany Pp 108; 22 ills. Spring 
field, Tl Charles C Thomas, 1955. Pric« 


HE authors have produced a pictorial man 
ual for laboratories 


diagnosti: 


engaged in 
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mycology Phe text, which IS thre simplific 


part consists essentially at 


des riptions of 


the excellent photographs These show col 


onies and fungous elements, unstained an 


tained, in 
otte 


tow exceptions only 


magnifications and forms most 


Wit] 
morphologic il and cul 


included 


encountered by the laboratorian 


tural methods are but in diagnosti 


mycology this is usually enough 


i rhap 


it is all right to omit instructions of how cli: 


ical material should be prepared for micre 


scopic examination and culturing because 
these can be found in many books on labor 
torv methodology, where photog iphs lik 
these certainly cannot be ] S 


HisroLOGISCHE GESCHWULSTDIAGNOSTIK, SY 


rEMATISCHI VIORPHOLOGE DEI 


LICHEN GESCHWULSTE ALS GRUNDLAGE Ft 
HE KLINISCHE BrurTEILUNG. By Pror. D 
\. voN ALBERTINI, University. of Zuri 
Pp. 544; 635 ills. Stuttgart: Geor Phi 
Verlag, 1955 (Intercontinental Medical Book 
Corp New York Ss Acents Pri 
$23.40 

Puis book seems to be the first Su 
Pathology published in German that is co 
thle to several similar books availabk 


the United States. It may be described as 


iid in the 


histologic il diagnosis of the vari 


tumors which occur han The hook sw 
written and contains manv excellent  illustr 


tions Its shortcomin re that it ois str 


histog 


aispe 


such as etiology Nesis 


clinical pat! 
logical correlation Or prognosis s« ircely hy 
touched upon Phe 


offered bv the 


Inte rpretations and cla 
iuthor leave the 


hceations 
desired. As an aid in hi 


fore, much to he 


logical tumor diagnosis, however, the b 


is recommended. to ssional pathologi 


W. 
BIOCHEMISTRY AND PHYSIOLOGY OF PROTO? 
Votume Il. Edited by S. H. Hutnes 
ANDRE LWort Pp. 388; illustrated. N 
York: Academic Press, Inc 1955. Pr 


Volumes 


TH second ot the basic 
tains contributions by twelve outstanding 


vestigators of protozoan organisms and 
metabolism. There is a splendid introduc \ 
chapter by S. H. Hutner in 


ure considered as biochemical 


which prot 
tools am 
This is foll 
Bioche 


tools for phylogenetic study 


by sections on the Comparative 


= 
— 


pe Flagellates; the Composition and Synthe 
of the Starch of Polytomella coeca; ihn 
an Nutrition of Ciliates; Enceystment and Ex 
me tment of Protozoa; the Metabolism of Fre« 
Vit ving Ciliates; Mutualistic Intestinal Proto 
Klagellates of Termites and Cryptocer 
ati kevelopmental Physiology of the Ameboid 
Slime Molds; Chemotherapy of Malaria, 
Piroplasmosis [ry panosomiasis, and Leish- 
iniasis and Comparative Studies on 
WwW \ if bac and Amebic ides 
Students of comparative biochemistry and 
lik hysiology is well as protozoologists, will 
. nuch of interest and value in this book 

KUINISCHE ZYTOLOGIE DER "THORAXKRANK 
By Dr. Mep. Heinz Gronze. Pp 
- 1); 154 ills 56 in color. Stuttgart: Fer 
1) linand Enke Verlag, 1955. Price. Geheftet 

DM 56.; Ganzleinen DM 59 

Pris excellent book is based principally on 

re than 2.500 cytological studies of more 


600 patients with pulmonary disease 
compre hensive isc usSIONS of cyto 

il tec hnique x 4 vtodiagnostic criteria and 
ults obtained 
pirate d materials from lungs, lvmph nodes 
is illustrated 
illustrations are in color. The 


with various effusions and 


spleen Che richly 
More than 50 
of the author to describe the scope and 

rcs ilts of 

the thorax has been realized in exemplary 
on Phe book IS highly 
who are concerned with the diagnosis of 


extoliative cytology in diseases 


recommended to 


CISCcase 


NEW BOOKS 


Rural Hospital: Its Structure and Organ 
ation. By Dr. R. F. BripcMan, Deputy 
Director of Health of the Department of 


the Seine, France Pp. 162; 21 ills. Geneva 
World Health Organization, 1955. Price. 
54.00 
luis monograph is one of a series prepared 
the World Health Organization as a guide 
those confronted with the planning of a 


pointed out that such an 
place to care for the 


ck but should serve as the community’s health 


ral hospital It is 
titution is not only a 


with outpatient clinics, welfare services 
, | programs of health education of the public 
disease control. The present volume is ad 


essed particularly to countries that do not, as 
t fully developed hospital network 
goes into considerable detail concerning archi 
including 
administrative 


possess a 
cture, equipment staff needs, 


eclical technical and 


nursing, 
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discussed — possible 
organization 
taken into 


primitive 


personnel There are also 
methods of financing and 
different conditions. Also 

consideration are lo« ations, 
various degrees of population density 
The book should be of great 
places RK. k 


types of 
to suit 
tropical 
areas and 
ind advancement 


value to many people in many 


lhe Effect of Sugar Supplements on Dental 
Caries in Children. By J. D. Kine, May 
H. H. Srones anp H. N. 
Green, Dental Research Committee of 
Medical Research Council (England), 
Spec ial Report Series No. 288. Pp. 55; 4 
ills. London Her Majesty's Stationery 


Office, 1955. Price, 4 s. 
luis report will be of considerable interest 
to all concerned with the problem of dental 


caries in children. By contrast to the generally 
vwecepted idea in this country that the intake of 


sugar as such aids the initiation and spread of 


dental caries, the observations recorded in this 

report indicate that no such relationship exists 

within periods of time ranging up to two years 


Foetal, Infant and Early Childhood Mortality, 


Vol. 1.. The Statistics Pp. 137; 6 ills. 
New York: United Nations, 1954. Price, 
$1.50 

luis book represents an effort to secure and 
to bring together comparative data on foetal 
and neonatal mortality (pregnancy wastage) and 
on mortality rates in infancy and early = child- 


hood (under 1 year and 1 to 4 years of life) 
for the vears 1945-1949 in the various countries 
of the world. The methods of securing the data, 
their limitations and the problems of analyzing 
and interpreting them are explained. There is 


also a chapter dealing with the medical causes 
of the mortality This volume and the second 
one listed below have considerable value in 


the problems related to 
mortality in utero, in infaney and early child 


hood 


defining more explicitly 


Foetal, Infant and Early Childhood Mortality, 
Vol. I1., Biological, Social and Economic 
Factors. Pp. 44; 4 ills. New York: United 
Nations, 1954. Price, $.40. 


IN this volume there is an attempt to evaluate 
the underlying or nonmedical causes of the ex- 
wastage of life in utero and in 
and childhood throughout the world and 
to explain the marked differences in mortality 
rates in different countries in terms of biological, 
There is also an 


tensive early 


infancy 


social and economic factors. 
attempt to interpret the 


demographic costs to society of mortality in these 


probable economic and 


age groups WwW N 
Evaluation of 1954 Field Trials of Poliomye- 


litis Vaccine. Summary Report. American 
Journal of Public Health, Vol. 45, No. 5, 


7 


241) The American Journal of the Medical Sciences «© February. 1956 
\lav. L955 Pp 63: illustrated. Ann Arbor of the abdomen and n fluoroscopic technique rr 
\ Lic hig in I dwards Brothe rs, 1955 The general character ft previous editions has 
not been changed, this still being a presentation 
Ieus is the excellent and detailed report f essentials. For detail nderstandu of any 
the va the 1954 poliomyelitis vacein« specific subject, reference t ther works is 
us rich the approval of Doctor Salk essary The book covers the field and remains . 
icc Doctor Francis and _his is of value os | for the student of 
diagnostic roentgenolk H.W 
I] Mayo 3 \\ ) al 
NEW EDITIONS lay linic. By Li ILDER. 2nd 
Pp. 69; profusely illustrated Springfield 
hoentgen Interpretation By (,EORGI W Ill Charles ( Thomas 1955 Price 
HoLMEs \I.D AND  =LAURENCI $3.75 ri 
ROBBINS M.D.., Massachusetts General Mins. wife BD Russell M. Walde 
Hospital Sth ed Pp 525: 371 ills. Phila former Chief of the Ds : nt of Me : Car 
the Mavo Foundatio I t 1 second edit 
lelphia: Lea & Febiger, 1955. Price in Her 
$10.00 the supervision of Dr iam J and Charl 
THis i th eighth edition an old trend H. Mayo. The present edition brings the histor 
vhicl ide its first appearance in 1919, writte: of the Mayo Clinic up-t te It should } of Ci 
tor those i earch of a working knowledge of particular interest to for r Fellow ind Staff 
ty terpretation.”” The present edition ha Members of that institut ind t the 
ew chapt n the heart, lungs and gastre patients whose nedica surgical proble 
t t and changes on the examination have been solved at th Ma Clini j. | 
Com 
THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES Exfc 
Published Monthly Illustrated 
Epic 
Subscription price: 1 year $10.00; 2 years $18.00 P 
One ue subse ription to Canada. South and Central America, Philippines and Spain 
$10.36: all other countries $11.14 
All foreign subscriptions payable in advance in United St ites dollars Join 
Business Correspondence Lea & Febiger, 600 S. Washington Sq Philadelphia 6. Pa 
NOTICE AND INSTRUCTIONS TO CONTRIBUTORS 
Manuscripts intended for publication in THe AMERICAN JOURNAL OF THE MebpICAL SCIENCES 
and corre spondence should be sent to the Editor: The 
Dr. Ricnarp A. Kern, Temple University School of Medicine, Philadelphia 40, Pa 
Articles are accepted for publication in THz AMERICAN JOURNAL OF THE MepicaL ScuENCEs 


exclusively, except in the case of subsequent publication in Society proceedings The 
Manuscripts should be typewritten on one side only, of good quality paper and should | 


double spaced with liberal margins. The author’s chief position and, when possible, the Depart 


ment from which the work is produced should be indicated in the subtitle The 
Each article should have a summary which gives the essential point and purpose of tl 
paper. This summary will be translated into INTERLINGUA for the benefit of our foreign reader 


ILLUSTRATIONS accompanying articles should be numbered and have typed captions bearin 
corresponding numbers. For identification they should also have the author’s name written « 
the margin or back. Line drawings and charts should be prepared with black India ink. Specia Pat 
arrangements can be made for printing color plates, elaborate tables or an excessive numb 
of illustrations 


REFERENCES should be numbered and at the end of the articles arranged alphabetical ” 
according to the name of the first author and should be complete. that is, aaa name 
journal, volume, page and year (in Arabic numbers). Ph 
RETURN PostacE should accompany all manuscripts but will be returned to the author if tl Bo 


manuscript is accepted. 

100 Reprints will be supplied gratis. Covers will be omitted on all articles. Orders 
additional reprints will be supplied in multiples of 100. An order form showing cost of reprint 
is sent with proof Sltvidheal sepeiots can usually be obtained by writing directly to the auth 


ES 
j 


